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TRENDS:.EARTH

tracking land change

’ English | Espanol | Francais \ \ \ \ Swahili \ Portugués ‘

Trends.Earth (formerly the Land Degradation Monitoring Toolbox) is a platform for monitoring land
change using earth observations in an innovative desktop and cloud-based system.

The three sub-indicators for monitoring achievement of Land Degradation Neutrality (LDN, Sustainable
Development Goal (SDG) Target 15.3), are supported by ATRENDS.EARTH: productivity, land cover, and
soil organic carbon. The tool also supports countries in analyzing data to prepare for their reporting
committments to the United Nations Convention to Combat Desertification (UNCCD).

Trends.Earth allows users to plot time series of key indicators of land change (including degradation and
improvement), to produce maps and other graphics that can support monitoring and reporting, and to
track the impact of sustainable land management or other projects.

See the general fact sheet or technical fact sheet for further information.

The documentation and training materials, including a number of demonstration videos, are available
on this website:

e About

¢ Background information
e Documentation

e Step-by-step Guides

e Videos

Note: Download this documentation as a PDF for offline use
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CHAPTER 1

About

ATRENDS.EARTH was produced as part of the project “Enabling the use of global data sources to assess
and monitor land degradation at multiple scales”, funded by the Global Environment Facility.

1.1 Contacting the team

Contact the trends.earth team with any comments or suggestions. If you have specific bugs to report or

improvements to the tool that you would like to suggest, you can also submit them in the issue tracker
on Github for ATRENDS.EARTH,

1.2 Authors

The Land Degradation Monitoring Project is a partnership of Conservation International, Lund Uni-
versity, and the National Aeronautics and Space Administration (NASA), and is funded by the Global
Environment Facility (GEF).

Contributors to the documentation and to ATRENDS.EARTH include Yengoh Genesis, Lennart Olsson,
Mariano Gonzalez-Roglich, Monica Noon, Tristan Schnader, Anna Tengberg, and Alex Zvoleff.

CONSERVATION
INTERNATIONAL

LUND

UNIVERSITY

ge

ATRENDS.EARTH  uses Google FEarth Engine to compute indicators in the cloud.

Google Earth Engine



mailto:trends.earth@conservation.org
https://github.com/ConservationInternational/trends.earth/issues
https://github.com/ConservationInternational/trends.earth/issues
http://www.conservation.org
http://www.lunduniversity.lu.se
http://www.nasa.gov
https://www.thegef.org
https://earthengine.google.com
https://earthengine.google.com
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1.3 Acknowledgements

The feedback provided by early users of ATRENDS.EARTH and by the participants in the webinars and
workshops held by the GEF Land Degradation Monitoring Project have been critical to the development
of the tool.

Neil Sims, Sasha Alexander, Renato Cumani, and Sara Minelli provided input on the implementation of
the SDG 15.3 and LDN indicators in ATRENDS.EARTH, on the structure of the tool, and on the UNCCD
reporting process, and also provided early input and testing of the tool.

The project acknowledges the participants of the workshop held in Morogoro, Tanzania in October, 2017
for sharing their feedback and suggestions on the tool: Jones Agwata, Col. Papa Assane Ndiour, Lt.
Fendama Baldé, Papa Nékhou Diagne, Abdoul Aziz Diouf, Richard Alphonce Giliba, Moses Isabirye,
Vettes Kalema, Joseph Kihaule, Prof. D.N. Kimaro, James Lwasa, Paulo Mandela, Modou Moustapha
Sarr, Joseph Mutyaba, Stephen Muwaya, Joseph Mwalugelo, Prof. Majaliwa Mwanjalolo, Edson Aspon
Mwijage, Jerome Nchimbi, Elibariki Ngowi, Tabby Njunge, Daniel Nkondola, Blaise Okinyi, Joseph Opio,
Rozalia Rwegasira, Ndeye Kany Sarr, Mamadou Adama Sarr, Edward Senyonjo, Olipa Simon, Samba
Sow, Felly Mugizi Tusiime and John Wasige.

1.4 License

ATRENDS.EARTH is free and open-source. It is licensed under the GNU General Public License, version
2.0 or later.

This site and the products of ATRENDS.EARTH are made available under the terms of the Creative Com-
mons Attribution 4.0 International License (CC BY 4.0). The boundaries and names used, and the
designations used, in ATRENDS.EARTH do not imply official endorsement or acceptance by Conservation
International Foundation, or its partner organizations and contributors.
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CHAPTER 2

Data sources

ATRENDS.EARTH draws on a number of data sources. The data sets listed below are owned/made available
by the following organizations and individuals under separate terms as indicated in their respective
metadata.

2.1 NDVI

Sensor/Dataset Temporal | Spatial | Extent | License
AVHRR/GIMMS | 1982-2015 | 8 kmn Global | Public Domain
MOD13Q1-coll6 2001-2016 | 250 m | Global | Public Domain

2.2 Soil moisture

Sensor/Dataset | Temporal | Spatial Extent | License
MERRA 2 1980-2016 | 0.5° x 0.625° | Global | Public Domain
ERA T 1979-2016 | 0.75° x 0.75° | Global | Public Domain

2.3 Precipitation

Sensor/Dataset Temporal | Spatial Extent License

GPCP v2.3 1 month | 1979-2016 | 2.5° x 2.5° | Global Public Domain
GPCC V7 1901-2016 | 1°x 1° Global Public Domain
CHIRPS 1981-2016 | 5 km 50N-50S | Public Domain
PERSIANN-CDR 1983-2015 | 25 km 60N-60S | Public Domain



https://glam1.gsfc.nasa.gov
https://creativecommons.org/publicdomain/zero/1.0
https://lpdaac.usgs.gov/dataset_discovery/modis/modis_products_table/mod13q1_v006
https://creativecommons.org/publicdomain/zero/1.0
https://gmao.gsfc.nasa.gov/reanalysis/MERRA-Land
https://creativecommons.org/publicdomain/zero/1.0
https://www.ecmwf.int/en/forecasts/datasets/reanalysis-datasets/era-interim-land
https://creativecommons.org/publicdomain/zero/1.0
https://www.esrl.noaa.gov/psd/data/gridded/data.gpcp.html
https://creativecommons.org/publicdomain/zero/1.0
https://www.esrl.noaa.gov/psd/data/gridded/data.gpcc.html
https://creativecommons.org/publicdomain/zero/1.0
http://chg.geog.ucsb.edu/data/chirps
https://creativecommons.org/publicdomain/zero/1.0
http://chrsdata.eng.uci.edu
https://creativecommons.org/publicdomain/zero/1.0
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2.4 Evapotranspiration

Sensor/Dataset | Temporal | Spatial | Extent | License
MOD16A2 2000-2014 | 1 km Global | Public Domain

2.5 Land cover

Sensor /Dataset Temporal | Spatial | Extent | License
ESA CCI Land Cover | 1992-2015 | 300 m | Global | CC by-SA 3.0

2.6 Soil carbon

Sensor /Dataset Temporal | Spatial | Extent | License
Soil Grids (ISRIC) | Present | 250 m | Global | CC by-SA 4.0

2.7 Agroecological Zones

Sensor/Dataset Temporal | Spatial | Extent | License
FAO - TTASA Global Agroecological Zones (GAEZ) | 2000 8 km Global | Public Domain

2.8 Administrative Boundaries

Sensor/Dataset Temporal | Spatial Extent | License
Natural Earth Administrative Boundaries | Present 10/50m | Global | Public Domain

Note:  The Natural Earth Administrative Boundaries provided in Trends.Earth, are in the public
domain. The boundaries and names used, and the designations used, in Trends.Earth do not imply official
endorsement or acceptance by Conservation International Foundation, or by its partner organizations
and contributors.

If using Trends.Earth for official purposes, it is recommended that users choose an official boundary
provided by the designated office of their country.
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https://creativecommons.org/publicdomain/zero/1.0
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https://creativecommons.org/publicdomain/zero/1.0

CHAPTER 3

Frequently asked questions

This page lists some Frequently Asked Questions (FAQs) for the ATRENDS.EARTH tool.

3.1 General Questions

How do I find more information on the project?

More information on the toolbox can be found at trends.earth and reports are available on the Vital
Signs Project website You can also add your contact info at Vital Signs LD Email Distribution List to
stay in touch with any advancements with the projects’ distrubtion list.

How can I provide feedback on the tool?

There are three ways to give feedback, emailing the project team, visiting the project site and messaging
through the anonymous form or rate the toolbox in the plugins menu of QGIS. The project technical team
can address questions through trends.earth@conservation.org. Users can rate the toolbox by opening
Plugins in QGIS and selecting Manage and Install Plugins. Select All in the side bar and navigate to
trends.earth plugin. Click on trends.earth and rate the toolbox by selecting the number of stars you
would like to give the plugin, 5 stars being highly satisfied.

3.2 Installation of ATRENDS.EARTH

What version of Quantum GIS (QGIS) do I need for the toolbox?

To download QGIS, please go to the QGIS Downloads page. As of February 2018, version 3.0 was
released. Please use version 2.18 for the trends.earth plugin. A version compatible with the latest
version will be released in future iterations of the project.

Do I need to download a 32-bit or 64 bit version of QGIS?

We recommend downloading 64-bit version (2.18), but you may need to download the 32-bit version for
32-bit operating systems. To find out if your computer is running a 32-bit or 64-bit version of Windows,
search for System or msinfo32. This is found in the Control Panel and will bring up a window that says
the system type e.g. System type: 64-bit Operating System, x64-based processor.

Windows 7 or Windows Vista:

1. Open System by clicking the Start button , right-clicking Computer, and then clicking Properties.



http://trends.earth
http://vitalsigns.org/gef-ldmp/project-description-and-timeline
http://vitalsigns.org/gef-ldmp/project-description-and-timeline
http://vitalsigns.org/gef-ldmp/email-distribution-list
mailto:trends.earth@conservation.org
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2. Under System, you can view the system type.
Windows 8 or Windows 10:

1. From the Start screen, type This PC.

2. Right Click (or tap and hold) This PC, and click Properties.
Mag:

1. Click the Apple icon in the top left and select “About this Mac”.

2. For more advanced details click “More Info...” in the About This Mac window.
How do I install the plugin?

Open QGIS, navigate to Plugins on the menu bar, and select Manage and install plugins. On the side
menu, select All to view the plugins available in QGIS. Search for trends.earth and select Install plugin
at the bottom of the window.

How do I upgrade the plugin?

If you have already installed the plugin, navigate to Plugins on the menu bar, and select Manage and
install plugins. On the side menu, select Installed to view the plugins that you have installed in your
computer. At the bottom of the window, select Upgrade all to upgrade the toolbox to the latest version.

3.3 Datasets

When will you update datasets for the current year?

Trends.Earth uses publicly available data, as such the most up to date datasets will be added to the
toolbox as soon as the original data providers make them public. If you notice any update that we
missed, please do let us know.

Is there an option to download the original data?
Users can download the original data using the Download option within the toolbox.
Will the toolbox support higher resolution datasets?

The toolbox currently supports AVHRR (8km) and MODIS (250m) data for primary productivity anal-
ysis, and ESA LCC CCI (300m) for land cover change analysis.

Can the toolbox support analysis with national-level datasets?

This is a common request from users, and one the team is working on. Trends.Earth will allow loading
of national-level soil carbon and land cover datasets before the end of March, 2018. This will allow users
to take advantage of existing datasets that might be of higher quality at a national-level than the global
datasets that are the defaults in the tool.

3.4 Methods

Who was the default time period for the analysis determined?

The default time period of analysis is from years 2001 to 2015. These were recommended by the Good
Practice Guidelines., a document that provides detailed recommendations for measuring land degradation
and has been adopted by the UNCCD.

3.4.1 Productivity

How does the result provided by state differs from trajectory?

10 Chapter 3. Frequently asked questions
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The trajectory analysis uses linear regressions and non-parametric tests to identify long term significant
trends in primary productivity. This method however, is not able to capture more recent changes in
primary productivity, which could be signals of short term processes of improvement or degradation. By
comparing a long term mean to the most recent period, state is able to capture such recent changes.

3.4.2 Land cover

Currently, the land cover aggregation is done following the UNCCD guidelines, but that classification
does not take into account country level characteristics. Could it be possible to allow the user to define
the aggregation criteria?

Users are able to make these changes using the advanced settings in the land cover GUI so that appro-
priate aggregations occur depending on the context of your country.

How can we isolate woody plant encroachment within the toolbox?

This can be altered using the land cover change matrix in the toolbox. For every transition, the user
can mark the change as stable, improvement or degraded. The transition from grassland/rangeland
to shrubland may indicate woody encroachment and this transition can be marked as an indicator of
degradation.

3.4.3 Carbon stocks

Why use soil organic carbon (SOC) instead of above and below-ground carbon to measure carbon stocks?

The original proposed indicator is Carbon Stocks, which would include above and below ground biomass.
However, given the lack of consistently generated and comparable dataset which assess carbon stocks in
woody plants (including shrubs), grasses, croplands, and other land cover types both above and below
ground, the Good Practice Guidelines published by the UNCCD recommends for the time being to use
SOC as a proxy.

Is it possible to measure identify processes of degradation linked to salinization using this tool?

Not directly. If salinization caused a reduction in primary productivity, that decrease would be identified
by the productivity indicators, but the users would have to use their local knowledge to assign the causes.

3.5 Land degradation outputs

How were the layers combined to define the final land degradation layer?

Performance, state, and trajectory (the three indicators of change in productivity) are combined following
a modified version of the good practice guidance developed by the UNCCD (in section SDG Indicator
15.3.1 of this manual a table is presented). Productivity, soil carbon, and land cover chance (the three
sub-indicators of SDG 15.3.1) are combined using a “one out, all out” principle. In other words: if
there is a decline in any of the three indicators at a particular pixel, then that pixel is mapped as being
“degraded”.

Why do I see areas improving (in green) or degrading (in red) after the final analysis when I know they
are not?

The final output should be interpreted as showing areas potentially degraded. The indicator of land
degradation is based on changes in productivity, land cover and soil organic carbon. Several factor could
lead to the identification of patterns of degradation which do not seem to correlate to what is happening
on the ground, the date of analysis being a very important one. If the climatic conditions at the beginning
of the analysis were particularly wet, for example, trends from that moment on could show significant
decreases in primary productivity, and degradation. The user can use Trends.Earth to address some of
this issues correcting by the effect of climate. The resolution of the data could potentially be another
limitation. Trends.Earth by default uses global datasets which will not be the most relevant at all scales
and geographies. A functionality to use local data will be added shortly.

3.5. Land degradation outputs 11
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All of the sub-indicators are measuring vegetation using three different methods: how does this contribute
to understanding and identifying land degradation?

Vegetation is a key component of most ecosystems, and serve as a good proxy for their overall functioning
and health. The three subindicators used for SDG 15.3.1 measure different aspects of land cover, which
do relate to vegetation. Primary productivity directly measures the change in amount of biomass present
in one area, but it does not inform us if that change is positive or not (not all increases in plant biomass
should be interpreted as improvement). Land cover fills that gap by interpreting the landscape from a
thematic perspective looking at what was there before and what is there now. It does include vegetation,
but also bare land, urban and water. Finally, the soil organic carbon indicator uses the land cover map
to inform the changes in soil organic carbon over time. This method is not ideal, but given the current
state of global soil science and surveying, there is consensus that it this point in time and globally, this
is the best approach.

3.6 Workshops

Will the project offer future training opportunities so users can continues working with the tool?

The project is working with the UNCCD to support their work training users on monitoring and reporting
in support of countries’ national-level responsibilities under the convention. These trainings will be
occurring in March-April 2018. In addition, the project will work with key stakeholders, such as RCMRD,
to provide support through existing platforms. The project will also continue to make e-learning materials
available to users, and is considering potential funding sources for further capacity-building activities in
East Africa.

3.7 Future plans

When will there be an offline version of the toolbox?

The final toolbox will be available as both as an offline and online version. The online version allows
users to access current datasets more easily, while also allowing users to leverage Google Earth Engine
to provide computing in the cloud. An offline version allows users to access data and perform analyses
where internet connectivity may be limited, but it does have the disadvantage of requiring users to have
enough local computing capacity to run analyses locally. The technical team intends to build the offline
version of the toolbox and provide countries with data relevant for reporting at the national level within
the pilot project countries.

Will you create a trends.earth toolbox for ESRI users?

The toolbox is currently available as a plugin to QGIS, an open source software package. This allows
users around the world free access to the toolbox. There are currently no plans to build a toolbox within
ArcGIS or ArcPro.

12 Chapter 3. Frequently asked questions



CHAPTER 4

Development

ATRENDS.EARTH is free and open-source software, licensed under the GNU General Public License, version
2.0 or later.

There are a number of components to the ATRENDS.EARTH tool. The first is a QGIS plugin supporting
calculation of indicators, access to raw data, reporting, and production of print maps . The code for
the plugin, and further instructions on installing it if you want to modify the code, are in trends.earth
github repository.

The ATRENDS.EARTH QQGIS plugin is supported by a number of different Python scripts that allow
calculation of the various indicators on Google Earth Engine (GEE). These scripts sit in the “gee”
subfolder of that github repository.

The GEE scripts are supported by the landdegradation Python module, which includes code for pro-
cessing inputs and outputs for the plugin, as well as other common functions supporting calculation of
NDVI integrals, statistical significance, and other shared code. The code for this module is available in
the landdegradation repository on Github.

13
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CHAPTER D

SDG Indicator 15.3.1

As part of the “2030 Agenda for Sustainable Development”; Sustainable Development Goal (SDG) 15 is
to:

“Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage
forests, combat desertification, and halt and reverse land degradation and halt biodiversity
loss”

Each SDG has specific targets addressing different components, in this case, of life on land. Target 15.3
aims to:

“By 2030, combat desertification, restore degraded land and soil, including land affected by
desertification, drought and floods, and strive to achieve a land degradation-neutral world”

Indicators will be used then to assess the progress of each SDG target. In the case of SDG 15.3 the
progress towards a land degradation neutral world will be assessed using indicator 15.3.1:

“proportion of land that is degraded over total land area”

As the custodian agency for SDG 15.3, the United Nations Convention to Combat Desertification
(UNCCD) has developed a Good Practice Guidance (GPG). providing recommendations on how to
calculate SDG Indicator 15.3.1.

This document provides a brief introduction to SDG Indicator 15.3.1 and describes how each indicator
is calculated by ATRENDS.EARTH,

In order to assess the area degraded, SDG Indicator 15.3.1 uses information from 3 sub-indicators:
1. Vegetation productivity
2. Land cover

3. Soil organic carbon

17
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Productivity Land Cover Soil Carbon

SDG Indicator 15.3.1:
Proportion of land degraded over total land area

ATRENDS.EARTH allows the user to compute each of these subindicators in a spatially explicit way gener-
ating raster maps which are then integrated into a final SDG 15.3.1 indicator map and produces a table
result reporting areas potentially improved and degraded for the area of analysis.

5.1 Sub-indicators

5.1.1 Productivity

Land productivity is the biological productive capacity of the land, the source of all the food, fiber
and fuel that sustains humans (United Nations Statistical Commission 2016). Net primary productivity
(NPP) is the net amount of carbon assimilated after photosynthesis and autotrophic respiration over a
given period of time (Clark et al. 2001) and is typically represented in units such as kg/ha/yr. NPP is a
variable time consuming and costly to estimate, for that reason, we rely on remotely sensed information
to derive indicators of NPP.

One of the most commonly used surrogates of NPP is the Normalized Difference Vegetation Index
(NDVI), computed using information from the red and near infrared portions of the electromagnetic
spectrum. In ATRENDS.EARTH we make use of bi-weekly products from MODIS and AVHRR to compute
annual integrals of NDVI (computed as the mean annual NDVTI for simplicity of interpretation of results).
These annual integrals of NDVI are then used to compute each of the productivity indicators explained
below.

Land productivity is assessed in ATRENDS.EARTH using three measures of change derived from NDVI
time series data: trajectory, performance and state

Trajectory Performance

Productivity

Productivity Trajectory

Trajectory measures the rate of change in primary productivity over time. As indicated in the figure be-
low, ATRENDS.EARTH computes a linear regression at the pixel level to identify areas experiencing changes
in primary productivity for the period under analysis. A Mann-Kendall non-paremetric significance test
is then applied, considering only significant changes those that show a p-value 0.05. Positive significant
trends in NDVT would indicate potential improvement in land condition, and negative significant trends
potential degradation.

18 Chapter 5. SDG Indicator 15.3.1
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Correcting for the effects of climate

Within a given ecosystem, primary productivity is affected by several factors, such as temperature, and
the availability of light, nutrients and water. Of those, water availability is the most variable over time,
and can have very significant influences in the amount of plant tissue produced every year. When annual
integrals of NDVI are used to perform the trajectory analysis, it is important to interpret the results
having historical precipitation information as a context. Otherwise, declining productivity trends could
be identified as human caused land degradation, when they are driven by regional patterns of changes
in water availability.

ATRENDS.EARTH allows the user to perform different types of analysis to separate the climatic causes
of the changes in primary productivity, from those which could be a consequence of human land use
decisions on the ground. The methods currently supported for climate corrections are:

Residual Trend Analysis (RESTREND): RESTREND uses linear regression models to predict NDVI
for a given rainfall amount. Trends in the difference between the predicted NDVI and the observed
NDVI (the residual) are interpreted as non-climatically related productivity change. Please refer to the
following citation more more details on the method and its limitations: Wessels, K.J.; van den Bergh,
F.; Scholes, R.J. Limits to detectability of land degradation by trend analysis of vegetation index data.
Remote Sens. Environ. 2012, 125, 10-22.

Rain Use Efficiency (RUE): RUE Is the ratio of annual NPP to annual precipitation. ATRENDS.EARTH
uses the annual integrals of NDVI as a proxy for annual NPP, and offers the possibility of choosing among
different precipitation products to compute RUE. After RUE is computed for each of the years under
analysis, a linear regression and a non-parametric significance test is applied to the trend of RUE over
time. Positive significant trends in RUE would indicate potential improvement in land condition, and
negative significant trends potential degradation. Please refer to the following publication for details on
the methods and its limitations: Wessels, K.J.; Prince, S.D.; Malherbe, J.; Small, J.; Frost, P.E.; VanZyl,
D. Can human-induced land degradation be distinguished from the effects of rainfall variability? A case
study in South Africa. J. Arid Environ. 2007, 68, 271-297.

Water Use Efficiency (WUE): RUE assumes that there is a linear relationship between the amount of
water that falls in the form of precipitation in a particular place and the amount of water which will be
actually used by the plants. This assumption does not hold true for every system. WUE tries to address
this limitation by using total annual evapo-transpiration (ET) instead precipitation. ET is defined as
precipitation minus the water lost to surface runoff, recharge to groundwater and changes to soil water
storage. The rest of the analysis follows as described for RUE: a linear regression and a non-parametric
significance test is applied to the trend of WUE over time. Positive significant trends in WUE would
indicate potential improvement in land condition, and negative significant trends potential degradation.

The table below list the datasets available in ATRENDS.EARTH to perform NDVI trend analysis over time
using the original NDVTI data or with climatic corrections:
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Variable Sensor/Dataset Temporal Spatial Extent Units/Description
NDVI AVHRR/GIMMS 1982-2015 8 km Global Mean annual NDVI * 10000
MOD13Q1-coll6 2001-2016 250 m Global Mean annual NDVI * 10000
Soll moisture MERRA 2 1980-2016 05°x0625° | Global Water root zone m®m-=* 10000
ERA 1979-2016 075°x075° Global Volumetric Soil Water layer m3m-3
(0-7 cm)
Precipitation GPCP v2.3 1 month (Global 1979-2016 25°x25° Global mm/year
Precipitation Climatology Project)
GPCC V7 (Global Precipitation 1901-2016 x1r Global mm/year
Climatology Centre)
CHIRPS 1981-2016 5 km 50N-50S mm/lyear
PERSIANN-CDR 1983-2015 25 km 60N-60S mm/year
Evapotranspiration |MOD16A2 2000-2014 1km Global Annual ET km/m2 (=mm) * 10

Productivity State

The Productivity State indicator allows for the detection of recent changes in primary productivity as
compared to a baseline period. The indicator is computed as follows:

1.
2.

Define the baseline period (historical period to which to compare recent primary productivity).

Define the comparison period (recent years used to compute comparison). It is recommended to
use a 3-year to avoid annual fluctuations related to climate.

For each pixel, use the annual integrals of NDVI for the baseline period to compute a frequency
distribution. In case the baseline period missed some extreme values in NDVI, add 5% on both
extremes of the distribution. That expanded frequency distribution curve is then used to define
the cut-off values of the 10 percentile classes.

Compute the mean NDVI for the baseline period, and determine the percentile class it belongs
to. Assign to the mean NDVI for the baseline period the number corresponding to that percentile
class. Possible values range from 1 (lowest class) to 10 (highest class).

. Compute the mean NDVTI for the comparison period, and determine the percentile class it be-

longs to. Assign to the mean NDVI for the comparison period the number corresponding to that
percentile class. Possible values range from 1 (lowest class) to 10 (highest class).

. Determine the difference in class number between the comparison and the baseline period (com-

parison minus baseline).

. If the difference in class between the baseline and the comparison period is 2, then that pixel could

potentially be degraded. If the difference is 2, that pixel would indicate a recent improvement in
terms of primary productivity. Pixels with small changes are considered stable.

2.?.15 g Mean NDVI target Class target
S
: a A
8 State
8 20m ./ I e Improvement
=
& _// 6 (=+2)
= _// 5 No change
= 1o
] _/ 10 20 30 405060 70 80 90 Potential degradation
a Y, percerties -2)
o / Mean NDVI bassline Class baseline
=// ’
o J
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The table below list the datasets available in ATRENDS.EARTH to compute the Productivity State indica-

tor:
Variable | Sensor/Dataset | Temporal | Spatial | Extent |Units/Description
NDVI AVHRR/GIMMS 1982-2015 |8 km Global |Mean annual NDVI *
10000
MOD13Q1-coll6 2001-2016 250 m Global |Mean annual NDVI *
10000

Productivity Performance

The Productivity Performance indicator measures local productivity relative to other similar vegetation
types in similar land cover types or bioclimatic regions throughout the study area. ATRENDS.EARTH yses
the unique combination of soil units (soil taxonomy units using USDA system provided by SoilGrids at
250m resolution) and land cover (full 37 land cover classes provided by ESA CCI at 300m resolution) to
define this areas of analysis. The indicator is computed as follows:

1.

Define the analysis period, and use the time series of NDVI to compute mean the NDVT for each
pixel.

Define similar ecologically similar units as the unique intersection of land cover and soil type.

For each unit, extract all the mean NDVI values computed in step 1, and create a frequency
distribution. From this distribution determine the value which represents the 90th percentile (we
don’t recommend using the absolute maximum NDVI value to avoid possible errors due to the
presence of outliers). The value representing the 90th percentile will be considered the maximum
productivity for that unit.

. Compute the ratio of mean NDVI and maximum productivity (in each case compare the mean

Soil units NDVI series

Land cover

observed value to the maximum for its corresponding unit).

If observed mean NDVT is lower than 50% than the maximum productivity, that pixel is considered
potentially degraded for this indicator.

> NDVI mean
Perfomance
Obs productivi
Units Max productivity If performance < 0.5,
90" Percentlle area potentially degraded

Max Productivity

-
h_
kS

The table below list the datasets available in ATRENDS.EARTH to compute the Productivity Performance
indicator:
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Variable | Sensor/Dataset | Temporal| Spatial | Extent |Units/Description

NDVI AVHRR/GIMMS 1982-2015 |8 km Global Mean anual NDVI *
10000

MOD13Q1-coll6 2001-2016 250 m Global Mean anual NDVI *

10000

Land cover ESA CCI 1992-2015 300 m Global |Land cover classes

Sail SoilGrids - USDA Static 250 m Global  |Soil units

taxonomic

units

Combining Productivity Indicators

The three productivity sub-indicators are then combined as indicated in the tables below. For SDG
15.3.1 reporting, the 3-class indicator is required, but ATRENDS.EARTH also produces a 5-class one which
takes advantage of the information provided by State to inform the type of degradation occurring in the
area.

Aggregating the productivity sub-indicators

Trajectory Performance 3 Classes 5 Classes
Stable
Stable

Stable
Stable Stable Stable
Stable Stable Stable
Stable Stable Stable
Stable Stable but stressed

Stable

Stable

Stable
Stable

5.1.2 Land cover

To assess changes in land cover users need land cover maps covering the study area for the baseline and
target years. These maps need to be of acceptable accuracy and created in such a way which allows
for valid comparisons. ATRENDS.EARTH yses ESA CCI land cover maps as the default dataset, but local
maps can also be used. The indicator is computed as follows:

1. Reclassify both land cover maps to the 7 land cover classes needed for reporting to the UNCCD
(forest, grassland, cropland, wetland, artificial area, bare land and water).

2. Perform a land cover transition analysis to identify which pixels remained in the same land cover
class, and which ones changed.

3. Based on your local knowledge of the conditions in the study area and the land degradation pro-
cessed occurring there, use the table below to identify which transitions correspond to degradation
(- sign), improvement (+ sign), or no change in terms of land condition (zero).
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Land cover in target year

Forest Grassland* Cropland Wetland Artificial area  Bare land Water body

Forest

Grassland*

Cropland

Wetland

Artificial area

Land cover in baseline vear

Bare land

Water body 0 ] 0 0 0 0 l 0

Legend

Degradation Stabla Improvement
1 : |

*The "Grassland" class consists of grassland, shrub, and sparsely vegetated areas (if the default aggregation is used).

1. ATRENDS.EARTH will combine the information from the land cover maps and the table of degradation
typologies by land cover transition to compute the land cover sub-indicator.

Potential land

Transition map Transition criteria degradation
e o ===
<+ [
ISt =

Land cover for baseline and target years

5.1.3 Soil organic carbon

The third sub-indicator for monitoring land degradation as part of the SDG process quantifies changes in
soil organic carbon (SOC) over the reporting period. Changes in SOC are particularly difficult to assess
for several reasons, some of them being the high spatial variability of soil properties, the time and cost
intensiveness of conducting representative soil surveys and the lack of time series data on SOC for most
regions of the world. To address some of the limitations, a combined land cover/SOC method is used in
ATRENDS.EARTH to estimate changes in SOC and identify potentially degraded areas. The indicator is
computed as follows:

1. Determine the SOC reference values. ATRENDS.EARTH yses SoilGrids 250m carbon stocks for the
first 30 cm of the soil profile as the reference values for calculation (NOTE: SoilGrids uses in-
formation from a variety of data sources and ranging from many years to produce this product,
therefore assigning a date for calculations purposes could cause inaccuracies in the stock change
calculations).

2. Reclassify the land cover maps to the 7 land cover classes needed for reporting to the UNCCD
(forest, grassland, cropland, wetland, artificial area, bare land and water). Ideally annual land
cover maps are preferred, but at least land cover maps for the starting and end years are needed.

5.1. Sub-indicators 23



Trends.Earth Documentation, Release 0.56

3. To estimate the changes in C stocks for the reporting period C conversion coefficients for changes
in land use, management and inputs are recommended by the IPCC and the UNCCD. However,
spatially explicit information on management and C inputs is not available for most regions. As
such, only land use conversion coefficient can be applied for estimating changes in C stocks (using
land cover as a proxy for land use). The coefficients used were the result of a literature review
performed by the UNCCD and are presented in the table below. Those coefficients represent the
proportional in C stocks after 20 years of land cover change.

Water bodies

Wetlands Artifical areas Bare lands

LU coefficients Forest Grasslands Croplands

Forest 1 1

Grasslands

Croplands

Wetlands

Artifical areas

Bare lands

Water bodies

Changes in SOC are better studied for land cover transitions involving agriculture, and for that reason
there is a different set of coefficients for each of the main global climatic regions: Temperate Dry (f =
0.80), Temperate Moist (f = 0.69), Tropical Dry (f = 0.58), Tropical Moist (f = 0.48), and Tropical
Montane (f = 0.64).

4. Compute relative different in SOC between the baseline and the target period, areas which expe-
rienced a loss in SOC of 10% of more during the reporting period will be considered potentially
degraded, and areas experiencing a gain of 10% or more as potentially improved.

Land cover C conversion Changes in
change factors C stocks Degradation =

& Reduction in
§ 5 — _ SOC>10%
3 8 - Q
: : * =4[l

2 w0
: LTI = i
- Time (years) Time (years)

Initial SOC

5.2 Combining indicators

The integration of the three SDG 15.3.1 sub-indicators is done following the one-out all-out rule, this
means that if an area was identified as potentially degraded by any of the sub-indicators, then that area
will be considered potentially degraded for reporting purposes.
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Aggregating SDG 15.3.1 sub-indicators

Land Cover

Productivity

Stable
Stable
Stable

Stable

Stable
Stable

Stable Stable

Stable Stable
Stable Stable

Stable

Stable
Stable

Stable
Stable
Stable

SDG 15.3.1

5.2. Combining indicators

25



Trends.Earth Documentation, Release 0.56

26 Chapter 5. SDG Indicator 15.3.1



CHAPTER 0

Before installing the toolbox

Before installing the toolbox, QGIS version 2.18.15 or higher needs to be installed on the computer
(Note: QGIS version 3.0.0 is not currently supported). QGIS can be downloaded from: http://www.
qgis.org/en/site/forusers/download.html. Once the installer is downloaded from the website, it needs to
be run (double click on it). Select the options using the Default settings.

You have the option of installing a 32-bit or 64-bit version of QGIS. To know which version to install,
check which type of operating system you have:

Windows 7 or Windows Vista
1. Open System by clicking the Start button , right-clicking Computer, and then clicking Properties.
2. Under System, you can view the system type.
Windows 8 or Windows 10
1. From the Start screen, type This PC.
2. Right Click (or tap and hold) This PC, and click Properties.
Mac
1. Click the Apple icon in the top left and select About this Mac.
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&« C | ® www.qgis.org/en/site

DISCOVER QGIS FOR USERS GET INVOLVED DOCUMENTATION English

Download QGIS for your platform

The current version is QGIS 2.18.13 'Las Palmas' and was released on 15.09.2017.

QGIS is available on Windows, MacOS X, Linux and Android.

Binary packages (installers) for current stable version 2.18 can be downloaded here.

INSTALLATION DOWNLOADS ALL RELEASES SOURCES

Download for Windows <

Latest release (eg. for New Users):

+ Q QGIS Standalone Installer Version 2.18 (32 bit) o

md5s a
i 0\ QGIS Standalone Installer Version 2.18 (64 hit) =
mds r
Long term release repository (eg. for corporate users):
i 0\ QGIS Standalone Installer Version 2.14 (32 hit) =
mds &
+ o\ QGIS Standalone Installer Version 2.14 (64 bit) o
mds &

28 Chapter 6. Before installing the toolbox



CHAPTER [

Installing the toolbox

There are different ways to install ATRENDS.EARTH, depending on whether you want to install the stable
version (recommended) or the development version.

Warning: QGIS 3.0 is not currently supported by ATRENDS.EARTH, 5o the plugin will not appear in
the plugin window f you are using QGIS 3.0. To use ATRENDS.EARTH you must install QGIS version
2.18. See Before installing the toolbox for more information.

7.1 Installing the stable version (recommended)

The preferred way to install the ATRENDS.EARTH is through QGIS. To install from within QGIS, first
launch QGIS, and then go to Plugins in the menu bar at the top of the program and select Manage and
install plugins.

/ QGls 21813 - =} X
Project Edit View Layer Settngs | Plugns | Vector Raster Web Progessing Help
= 2 & - P ) ~la @ ..o . o _— o
0 B 8 B ) | e ALANUZ Q6 -N-8§-5,EHE Xm0 A0
A\ ® @ Python Console Cirl+alt+P &
FOHZAD T %8 B
Layers Panel ax| Plugin Builder »
o @ ®TE B Plugin Reloader »
4l
Coordinate -5.937,13.273 |9 scole 12,933,877 | @ Magnifier [100% [2] Rotation [0.0 2| MRender @ epsaiazzs (0TF) @
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Then search for a plugin called trends.earth and select Install plugin at the bottom right of the screen.

/' Plugins | All (327) ? X
ﬁ Al Searchltrends

This plugin is trusted

trends.earth

This plugin supports monitoring of land change in
support of the Land Degradation Neutrality (LDN)
Sustainable Development Goal (SDG) and for
reporting to the United Nations Convention to
Combat Desertification (UNCCD)

"trends.earth” (formerly the Land Degradation Monitoring
Toolbox) is a tool for monitoring land change. "trends.earth’
supports monitoring land change, including changes in
productivity, land cover, and soil organic carbon. The tool can
support monitoring land degradation for reporting to the Global
Environment Facility {GEF) and United Nations Convention to
Combat Desertification (UNCCD), as well as tracking progress
towards achivement of Sustainable Development Goal (SDG)
target 15.3, Land Degradation Meutrality (LDN).

10 rating vote(s), 1660 downloads

Category: Plugins

Tags: land degradation, land degradation neutrality, soil carbon,
productivity, land cover, reporting, LDN, SDG, UNCCD, 15.3,
sustainable development goals

More info: homepage bug tracker code repository

W

Upgrade all Uninstall plugin Reinstall plugin
Close Help

If your plugin has been installed properly, there will be a menu bar in the top left of your browser that
looks like this:

Vi Fedod: T (1)

7.2 Installing the development version (advanced users)

There are two ways to install the development version of the plugin. For more details, see the README
for ATRENDS.EARTH,
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CHAPTER 8

Registration and settings

A

~ ')

8.1 Registration

The toolbox is free to use, but you must register an email address prior to using any of the cloud-based
functions.

To register your email address and obtain a free account, select the wrench icon (* ). This will open
up the “Settings” dialog box:
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. Settings 7 >

MNew users

Click the below button to register with
Trends.Earth.

Step 1: Register

After registering, you wil receive an
email with your password from
apri@trends. earth, Once you receive that
ettEil, dick below to enter that password
to login to Trends.Earth.

Step 2: Enter login

Existing users

Update account

Reset password

Cancel

To Register, click the “Step 1: Register” button. Enter your email, name, organization and country of
residence and select “Ok”:

/ Register new user ? *

Emiil: I},

user@irends. earth

Mame:

Trends.Earth

Organization:

Conservation International

Country:

United States of America v

You will see a meesage indicating your user has been registered:
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Pt

After registering, you will receive an email from api@trends.earth with your password. Once you receive
this email, click on “Step 2: Enter login”. This will bring up a dialog asking for your email and password.
Enter the password you received from api@trends.earth and click “Ok”:

/ Login to Trends.Earth ? >

Emiail:

user@trends, earth

Password:

Cancel

You will see a message indicating you have successfully been logged in:

7 Success *

Logged in to the Trends.Earth server as user@trends.earth,

8.2 Updating your user

If you already are registered for ATRENDS.EARTH but want to change your login information; update your
name, organization, or country; or delete your user, click on “Update user” from the “Settings” dialog.

Z Update user ? et

IUse the options below to login with a
different user, update your profile, or
delete your account.

Change user

|Ipdate profile

Delete user

Cancel

If you want to change your username, click on “Change user”. Note that this function is only useful if
you already have another existing ATRENDS.EARTH account you want to switch to. To register a new
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user, see Registration. To change your user, enter the email and password you wish to change to and
click “Ok”:

/ Login to Trends.Earth ? *

Emiail:

user@trends, earth

Password:

Cancel

If you want to update your profile, click on “Update profile”. Update your information in the box that
appears and click “Save”:

/' Update user information ? >

Email:

user@trends.earth

Mame:

Trends.Earth

Organization:

Conservation International

Country:

United States of America -

To delete your user, click “Delete user”. A warning message will appear. Click “Ok” if you are sure you
want to delete your user:

/" Delete user? =

Are you sure you want to delete the user user@trends.earth? All of your tasks will
be lost and you will no longer be able to process data online using Trends.Earth.

Yes Mo

8.3 Forgot password

If you forget your password, click on “Reset password” from the settings dialog box.

A password will be sent to your email. Please check your Junk folder if you cannot find it within your
inbox. The email will come from api@trends.earth.

Once you receive your new password, return to the “Settings” screen and use “Step 2: Enter login” to
enter your new pasword.
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/ Forgot password ? x

Enter your email address below and if
vou have an account an email will be sent
to you (from api@trends. earth) with a
new password.

user @trends. earth|

Cancel
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CHAPTER 9

Calculate indicators

A

ol

Sustainable Development Goal 15.3 intends to combat desertification, restore degraded land and soil,
including land affected by desertification, drought and floods, and strive to achieve a land degradation-
neutral world by 2030. In order to assess the progress to this goal, the agreed-upon indicator for SDG 15.3
(proportion of land area degraded) is a combination of three sub-indicators: change in land productivity,
change in land cover and change in soil organic carbon.

Contents

e (Calculate indicators

— Calculate indicators with simplified tool

Calculate productivity
* Productivity Trajectory
* Productivity Performance
* Productivity State

— Calculate land cover

— Qalculate soil carbon

— Compute SDG Indicator 15.3.1

To select the methods and datasets to calculate these indicators, indicators click on the calculator icon

(E ). This will open up the “Calculate Indicators” dialog box.
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/ Calculate Indicators ? X

Step 1: Prepare sub-indicators

Option 1: Use default UNCCD data

[ Calculate all three sub-indicators in one step |

Option 2: Use customized data

Productivity Land cover Soil organic carbon

Step 2: Calculate final SDG 15.3.1 indicator

Option 1: Use single unit for analysis (e.g. country boundary)

Calculate final SDG 15.3.1 spatial layer and summary table for total boundary
Option 2: Use sub-units for analysis (e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units

There are several options for calculating the SDG 15.3.1 Indicator. ATRENDS.EARTH supports calculating
the indicator using the same process as was used by the UNCCD for the default data provided to countries
for the 2018 reporting process. The tool also supports customizing this data, or even replacing individual
datasets with national-level or other global datasets.

e To calculate all three SDG 15.3.1 indicators in one step, using default settings for most of the
indicators, click “Calculate all three indicators in one step”.

e To calculate one of the three SDG 15.3.1 indicators, using customized settings, or national-level
data, click “Productivity”, “Land cover”, or “Soil organic carbon”.

e To calculate a summary table showing statistics on each of the three indicators, click “Calculate
final SDG 15.3.1 indicator and summary table”. Note that you must first compute the indicators
using one of the above options.

e To calculate a summary table showing statistics on each of the three indicators for multiple sub-
divisions, click “Calculate area summaries of a raster on sub-units”. Note that you must first
compute the indicators using one of the above options.

There are three different indicators that are combined to create the SDG 15.3.1 indicator
e Productivity: measures the trajectory, performance and state of primary productivity

e Land cover: calculates land cover change relative to a baseline period, enter a transition matrix
indicating which transitions indicate degradation, stability or improvement.

e Soil carbon: compute changes in soil organic carbon as a consequence of changes in land cover.

Note: Refer to the SDG Indicator 15.3.1 section of this manual for a detailed explanation of how each
of these sub-indicators is computed in ATRENDS.EARTH

There are two ways to calculate the indicators: 1) using a simplified tool that will calculate all three
indicators at once, but with limited options for customization, or 2) using individual tools for each
indicator that offer complete control over how they are calculated.

9.1 Calculate indicators with simplified tool

This tool allows users to calculate all three sub-indicators in one step. Select the “Calculate all three
sub-indicators in one step” button.

1. Select the parameters for Setup. The Period is the Initial and Final year for the analysis and select
one of the two Land Productivity datasets. Select Next.
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,/ Calculate SDG 15.3.1 Indicator (one-step) ?

Setup Land Cover Setup Define Effects of Land Cover Change Area Options
Period

Initial year: Final year:
2000 = 2015 =

Land productivity dataset

(® UNCCD default data (Land Productivity Dynamics (LPD) Product 1999-2013 from Joint Research Commission)
O Trends.Earth land productivity

Previous Next

Calculate

2. Select the Land Cover dataset. The first option is the default ESA dataset.

,Z Calculate SDG 15.3.1 Indicator (one-step) ?

Setup Land Cover Setup Define Effects of Land Cover Change Area Options

(® European Space Agency CCI-LC (default land cover dataset for UNCCD reporting)

Edit definition

Customize land cover aggregation method

Previous Next

Calculate

3. Select Edit definition to change the aggregation from the ESA Land Cover dataset into 7 classes.

9.1.

Calculate indicators with simplified tool
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7 Setup aggregation of land cover data ? X
Inputvcode Input class Output class ~
10 Cropland, rainfed Cropland M
11 Herbaceous cover Cropland M
12 Tree or shrub cover Cropland M
20 Cropland, irrigated or post-flooding Cropland |
30 Mosaic cropland (>50%) / natural vegetation (tree, shrub, herbaceous cover) (<50%) |Cropland M
40 Mosaic natural vegetation (tree, shrub, herbaceous cover) (>50%) / cropland (<50%) |Grassland -
50 Tree cover, broadleaved, evergreen, closed to open (>15%) Tree-covered -E
60 Tree cover, broadleaved, deciduous, closed to open (>15%) Tree-covered -E
61 Tree cover, broadleaved, deciduous, closed (>40%) Tree-covered -E
62 Tree cover, broadleaved, deciduous, open (15-40%) Tree-covered -E
70 Tree cover, needleleaved, evergreen, closed to open (>15%) Tree-covered -E
71 Tree cover, needleleaved, evergreen, closed (>40%) Tree-covered -E
72 Tree cover, needleleaved, evergreen, open (15-40%) Tree-covered -E
80 Tree cover, needleleaved, deciduous, closed to open (>15%) Tree-covered -E
81 Tree cover, needleleaved, deciduous, closed (>40%) Tree-covered -E
82 Tree cover, needleleaved, deciduous, open (15-40%) Tree-covered -E
90 Tree cover, mixed leaf type (broadleaved and needleleaved) Tree-covered -E
100 Mosaic tree and shrub (>50%) / herbaceous cover (<50%) Tree-covered -E
110 Mosaic herbaceous cover (>50%) / tree and shrub (<50%) Grassland -
120 Shrubland Grassland N
121 Shrubland evergreen Grassland X
122 Shrubland deciduous Grassland N
130 Grassland Grassland N
140 Lichens and mosses Grassland N
150 Sparse vegetation (tree, shrub, herbaceous cover) (<15%) Grassland -
151 Sparse trees (<15%) Grassland i
152 Sparse shrub (<15%) Grassland i
153 Sparse herbaceous cover (<15%) Grassland i
160 Tree cover, flooded, fresh or brakish water Wetland -E
170 Tree cover, flooded, saline water Wetland -E
180 Shrub or herbaceous cover, flooded, fresh/saline/brakish water Wetland -
190 Urban areas Artificial . 'hd

Reset to default

Load definition from file Save definition to file |

Save

The second option allows users to upload a custom land cover dataset. This requires two datasets to
compare change over time. Select Next.
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,'/, Calculate SDG 15.3.1 Indicator (one-step) ? X

Setup Land Cover Setup Define Effects of Land Cover Change Area Options

Land cover in target year

Tree-covered Grassland Cropland Wetland Artificial Bare land Water bod

Tree-covered
Grassland
Cropland
Wetland
Avrtificial

Bare land

Water body 0 0 0 0 0 0

Land cover in initial vear

Legend

Degradation Stable Improvement

1] 0 |

*The "Grassland" class consists of grassland, shrub, and sparsely vegetated areas (if the default aggregation is used).

Reset table Load saved table... Save table to file...

Previous | Next

Calculate

4. The user can now define the effects of land cover change and how it is classified as degrading or
improving.

,'/: Calculate SDG 15.3.1 Indicator (one-step) ? X

Setup Land Cover Setup Define Effects of Land Cover Change Area Options
Area to run calculations for
® Administrative area
First level: Kenya <

Second level:  All regions S

Disclaimer: The provided boundaries are from Natural Earth, and are in the public domain. The boundaries and names
used, and the designations used, in trends.earth do not imply official endorsement or acceptance by Conservation
International Foundation, or by its partner organizations and contributors.

O Area from file

Browse

Previous | Next

Calculate

5. Select an area to run the analysis or upload a shapefile boundary
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Note: The provided boundaries are from Natural Earth, and are in the public domain. The bound-

aries and names used, and the designations used, in Trends.Earth do not imply official endorsement or
acceptance by Conservation International Foundation, or by its partner organizations and contributors.

If using Trends.Earth for official purposes, it is recommended that users choose an official boundary
provided by the designated office of their country.

,/ Calculate SDG 15.3.1 Indicator (one-step)

Setup Land Cover Setup Define Effects of Land Cover Change
Metadata

Area Options

Task name:

Kenya_SDG_15 3 1_all_sub-indicators_default data_2000-2015
Notes:

Productivity default LDP dataset from JRC (1999-2013)

ESA default Land Cover 300m aggregated to 7 classes (2000-2015)
SOC default data (2000-2015)

Previous |

Next

Calculate

6. Name the task and make notes for future reference

7. Click on “Calculate” to submit your task to Google Earth Engine

,'/f Calculate Indicators

Step 1: Prepare sub-indicators
Option 1: Use default UNCCD data

Calculate all three sub-indicators in one step
Option 2: Use customized data

[ Productivity | Land cover Soil organic carbon

Step 2: Calculate final SDG 15.3.1 indicator

Option 1: Use single unit for analysis (e.g. country boundary)
Calculate final SDG 15.3.1 spatial layer and summary table for total boundary
Option 2: Use sub-units for analysis (e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units
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9.2 Calculate productivity

Note: Refer to the Productivity background information in this manual for a detailed explanation of
how productivity is computed.

Productivity measures the trajectory, performance and state of primary productivity using either 8km
AVHRR or 250m MODIS datasets. The user can select one or multiple indicators to calculate, the NDVI
dataset, name the tasks and enter in explanatory notes for their intended reporting area.

9.2.1 Productivity Trajectory

Trajectory assesses the rate of change of productivity over time. To calculate trajectory:

Note: Refer to the Productivity Trajectory section in this manual for a detailed explanation of this
indicator is computed.

1. Select an indicator to calculate

2. Select NDVI dataset to use and select Next

Note: The valid date range is set by the NDVI dataset selected within the first tab: AVHRR dates
compare 1982-2015 and MODIS 2001-2016.
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/ Calculate Productivity ? X

Indicators Advanced Area Options

Indicators to calculate

® Trends.Earth land productivity

O UI\_ICCD default data (!_ar_md Productivity Dynamics (LPD) from

Joint Research Commission)
NDVI dataset
MODIS (MOD13Q1, annual) -
Previous Next
Calculate

3. In the tab “Advanced”, select the method to be used to compute the productivity trajectory

analysis. The options are:

Note:

Refer to the Correcting for the effects of climate information in this manual for a more detailed

explanation of each of these calculations.

o NDVI trend: This dataset shows the trend in annually integrated NDVI time series (2001-2015)

using MODIS (250m) dataset (MOD13Q1) or AVHRR (8km; GIMMS3g.v1). The normalized
difference vegetation index (NDVI) is the ratio of the difference between near-infrared band (NIR)
and the red band (RED) and the sum of these two bands (Rouse et al., 1974; Deering 1978) and
reviewed in Tucker (1979).

RUE: is defined as the ratio between net primary production (NPP), in this case annual integrals of
NDVI, and rainfall. It has been increasingly used to analyze the variability of vegetation production
in arid and semi-arid biomes, where rainfall is a major limiting factor for plant growth

RESTREND: this method attempts to adjust the NDVI signals from the effect of particular climatic
drivers, such as rainfall or soil moisture, using a pixel-by-pixel linear regression on the NDVT time
series and the climate signal. The linear model and the climatic data is used then to predict
NDVI, and to compute the residuals between the observed and climate-predicted NDVI annual
integrals. The NDVI residual trend is finally plotted to spatially represent overall trends in primary

46
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productivity independent of climate.

o WUE: is defined as the ratio between net primary production (NPP), in this case annual integrals
of NDVI, and evapotranspiration.

7 caleulate Productivity ? X

Indicators Advanced Area Options
Trajectory (related to rate of change of productivity over time)
Trajectory indicator

NDVI trends <

Period

Starting year: Ending year:

Climate dataset

Performance (a measure of how productivity in an area compares tc

Starting year: Ending year:

State (compares current productivity in an area to past productivity i
Initial period

Starting year: Ending year:

Comparison period

Starting year: Ending year:

Previous [ Next

Calculate

9.2.2 Productivity Performance

Performance is a comparison of how productivity in an area compares to productivity in similar areas
at the same point in time. To calculate performance:

1. Select the start and end year of the period of analysis for comparison.

Note: Refer to the Productivity Performance section in this manual for a detailed explanation of this
indicator is computed.
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9.2.3 Productivity State

State performs a comparison of how current productivity in an area compares to past productivity. To
calculate state:

1. Define the baseline and comparison periods for the computation of the State sub-indicator.

Note: Refer to the Productivity State section in this manual for a detailed explanation of this indicator
is computed.

The next step is to define the study area on which to perform the analysis. The tool allows selecting the
area of interest in one of two ways:

1. Selects first (i.e. country) and/or second (i.e. province or state) administrative boundary from a
drop-down menu.

2. The user can provide a shapefile, KML, or geojson defining an area of interest. Once this is done,
Select Next.

/ Calculate Productivity ? X

Indicators Advanced Area Options
Area to run calculations for
® Administrative area
First level: Kenya <

Second level:  |All regions <

Disclaimer: The provided boundaries are from Natural Earth, and
are in the public domain. The boundaries and names used, and the
designations used, in trends.earth do not imply official endorsement
or acceptance by Conservation International Foundation, or by its
partner organizations and contributors.

O Area from file

Browse

Previous | Next

Calculate

3. The next step is to write a Task name and some notes to indicate which options were selected for
the analysis.
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/ Calculate Productivity ? X

Indicators Advanced Area Options

Metadata

Task name:

Kenya_Productivity 2001-2015

Notes:

Productivity (2001-2015)
using trends.earth MODIS dataset

Previous | Next

Calculate

4. When all the parameters have been defined, click “Calculate”, and the task will be submitted
to Google Earth Engine for computing. When the task is completed (processing time will vary
depending on server usage, but for most countries it takes only a few minutes most of the time),
you’ll receive an email notifying the successful completion.

5. When the Google Earth Engine task has completed and you received the email, click “Refresh
List” and the status will show FINISHED. Click on the task and select “Download results” at the
bottom of the window. A pop up window will open for you to select where to save the layer and to
assign it a name. Then click “Save”. The layer will be saved on your computer and automatically
loaded into yoour current QGIS project.

9.2. Calculate productivity 49



Trends.Earth Documentation, Release 0.56

/ QGIS2.18.15 - Kenya_outputs — [m] hd
Project EdR View Layer Settings Plugins Vecior Raster Database Web Frogessing Help
DEBRELR OS2, RPPALRBIC Q6 -R-6-,8E=-"7- 0
2 /BRG-BRO%E0E " QRN ERR% A0~
FEHZO00BE T
Layers Panel ax Processing... & X
CARTG-BAD """5/ I Seorch..
. \ P e
o > o Models [0...
'a' > # QGIS geo...
@ - > @ SAGA(2....
> @ seripts [0...
S
%
Ve

[ Degradation (significant ... ||
[ Degradation (significant ...
[ stable (significant decrea... ||

Stable (no significant cha...

Stable (significant increa...
[ 1mprovement (significant...
B improvement (significant... ||

v [] [ productivity trajecto...

B to data

W -ss.0
o
W 5.0

SIMIYU

ARUSHA

Ansha
SHINYANGA
‘You can add more

MANYARA 3 algorithms to the
TABORA toolbox,

KIGOMA

Layers Panel Browser Panel

Coordinate 40.87,5.26 |9 scale[ 1:6,694.469 | g Magniier|100% Render @D EPsciazze @

9.3 Calculate land cover

Changes in land cover is one of the indicators used to track potential land degradation which need to be
reported to the UNCCD and to track progress towards SDG 15.3.1. While some land cover transitions
indicate, in most cases, processes of land degradation, the interpretation of those transitions are for the
most part context specific. For that reason, this indicator requires the input of the user to identify
which changes in land cover will be considered as degradation, improvement or no change in terms of
degradation. The toolbox allows users to calculate land cover change relative to a baseline period, enter
a transition matrix indicating which transitions indicate degradation, stability or improvement.

Note: Refer to the Land cover background information in this manual for a detailed explanation of how
land cover change is computed.

To calculate the land cover change indicator:

1. Click on the Calculate Indicators button from the toolbox bar, then select Land cover.
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/ Calculate Indicators ? X

Step 1: Prepare sub-indicators
Option 1: Use default UNCCD data
Calculate all three sub-indicators in one step

Option 2: Use customized data

Productivity [ Land cover | | Soil organic carbon

Step 2: Calculate final SDG 15.3.1 indicator

Option 1: Use single unit for analysis (e.g. country boundary)

Calculate final SDG 15.3.1 spatial layer and summary table for total boundary
Option 2: Use sub-units for analysis (e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units

2. Within the “Land Cover Setup tab” the user selects the baseline and target years

/ Calculate Land Cover Change ? X

Land Cover Setup Define Degradation Area Options

(® European Space Agency CCI-LC (default land cover dataset for UNCCD reporting)

Period
Initial year: Target year:

Customize land cover aggregation method

Edit definition
O Custom land cover dataset

Initial layer (initial year)

Import Load existing
Final layer (target year)

Import Load existing

Previous Next
Calculate

3. The land cover aggregation can be customized using the ‘Edit definition” button. The user can
define their own aggregation of land cover classes from the 37 ESA land cover classes to the 7
UNCCD categories.

(a) Select the dial button for the “Custom” option and select “Create new definition”
(b) Edit the aggregation suitable for the area of interest

(¢) Select “Save definition” and select Next
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7 Setup aggregation of land cover data ? X
Inputvcode Input class Output class ~
10 Cropland, rainfed Cropland M
11 Herbaceous cover Cropland M
12 Tree or shrub cover Cropland M
20 Cropland, irrigated or post-flooding Cropland |
30 Mosaic cropland (>50%) / natural vegetation (tree, shrub, herbaceous cover) (<50%) |Cropland M
40 Mosaic natural vegetation (tree, shrub, herbaceous cover) (>50%) / cropland (<50%) |Grassland -
50 Tree cover, broadleaved, evergreen, closed to open (>15%) Tree-covered -E
60 Tree cover, broadleaved, deciduous, closed to open (>15%) Tree-covered -E
61 Tree cover, broadleaved, deciduous, closed (>40%) Tree-covered -E
62 Tree cover, broadleaved, deciduous, open (15-40%) Tree-covered -E
70 Tree cover, needleleaved, evergreen, closed to open (>15%) Tree-covered -E
71 Tree cover, needleleaved, evergreen, closed (>40%) Tree-covered -E
72 Tree cover, needleleaved, evergreen, open (15-40%) Tree-covered -E
80 Tree cover, needleleaved, deciduous, closed to open (>15%) Tree-covered -E
81 Tree cover, needleleaved, deciduous, closed (>40%) Tree-covered -E
82 Tree cover, needleleaved, deciduous, open (15-40%) Tree-covered -E
90 Tree cover, mixed leaf type (broadleaved and needleleaved) Tree-covered -E
100 Mosaic tree and shrub (>50%) / herbaceous cover (<50%) Tree-covered -E
110 Mosaic herbaceous cover (>50%) / tree and shrub (<50%) Grassland -
120 Shrubland Grassland N
121 Shrubland evergreen Grassland X
122 Shrubland deciduous Grassland N
130 Grassland Grassland N
140 Lichens and mosses Grassland N
150 Sparse vegetation (tree, shrub, herbaceous cover) (<15%) Grassland -
151 Sparse trees (<15%) Grassland i
152 Sparse shrub (<15%) Grassland i
153 Sparse herbaceous cover (<15%) Grassland i
160 Tree cover, flooded, fresh or brakish water Wetland -E
170 Tree cover, flooded, saline water Wetland -E
180 Shrub or herbaceous cover, flooded, fresh/saline/brakish water Wetland -
190 Urban areas Artificial .
Reset to default
Load definition from file Save definition to file |
Save
4. Within the “Define Degradation tab” user define the meaning of each land cover transition in terms
of degradation. The options are: stable (0), degradation (-) or improvement (+). For example, the
default for cropland to cropland is 0 because the land cover stays the same and is therefore stable.
The default for forest to cropland is -1 because forest is likely cut to clear way for agriculture and
would be considered deforestation. The user is encouraged to thoroughly evaluate the meaning of
each transition based on their knowledge of the study area, since this matrix will have an important
effect on the land degradation identified by this subindicator.
Users can keep the default values or create unique transition values of their own.
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,'// Calculate SDG 15.3.1 Indicator (one-step) ? X

Setup Land Cover Setup Define Effects of Land Cover Change Area Options

Land cover in target year

Tree-covered Grassland Cropland Wetland Artificial Bare land Water bod

Tree-covered
Grassland
Cropland
Wetland
Avrtificial

Bare land

Water body 0 0 0 0 0 0

Land cover in initial vear

Legend

Degradation Stable Improvement

1] 0 |

*The "Grassland" class consists of grassland, shrub, and sparsely vegetated areas (if the default aggregation is used).

Reset table Load saved table... Save table to file...

Previous | Next

Calculate

5. The next step is to define the study area on which to perform the analysis. The toolbox allows
this task to be completed in one of two ways:

(a) The user selects first (i.e. country) and second (i.e. province or state) administrative boundary
from a drop-down menu.

(b) The user can upload a shapefile with an area of interest.
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/ Calculate Land Cover Change ? X

Land Cover Setup Define Degradation Area Options

Area to run calculations for
® Administrative area
First level: Kenya v
Second level:  All regions v

Disclaimer: The provided boundaries are from Natural Earth, and are in the public domain. The boundaries and names
used, and the designations used, in trends.earth do not imply official endorsement or acceptance by Conservation
International Foundation, or by its partner organizations and contributors.

O Area from file

Browse
Previous | Next
Calculate
6. The next step is to add the task name and relevant notes for the analysis.
7 Calculate Land Cover Change ? X

Land Cover Setup Define Degradation Area Options
Metadata

Task name:

Kenya_Land_Cove r_defaultJZOOO-ZOIS

Notes:

ESA default Land Cover 300m aggregated to 7 classes (2000-2015)

Previous | Next

Calculate

7. When all the parameters have been defined, click “Calculate”, and the task will be submitted
to Google Earth Engine for computing. When the task is completed (processing time will vary
depending on server usage, but for most countries it takes only a few minutes most of the time),
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you’ll receive an email notifying the successful completion.

8. When the Google Earth Engine task has completed and you received the email, click “Refresh
List” and the status will show FINISHED. Click on the task and select “Download results” at the
bottom of the window. A pop up window will open for you to select where to save the layer and to
assign it a name. Then click “Save”. The layer will be saved on your computer and automatically
loaded into yoour current QGIS project.
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9.4 Calculate soil carbon

Soil Organic Carbon is calculated as a proxy for carbon stocks. It is measured using soil data and changes
in land cover.

Note: Refer to the Soil organic carbon background information in this manual for a detailed explanation
of how soil organic carbon change is computed.

To calculate degradation in soil organic carbon:
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/ Calculate Indicators ? X

Step 1: Prepare sub-indicators
Option 1: Use default UNCCD data
Calculate all three sub-indicators in one step

Option 2: Use customized data

Productivity Land cover | Soil organic carbon |

Step 2: Calculate final SDG 15.3.1 indicator

Option 1: Use single unit for analysis (e.g. country boundary)

Calculate final SDG 15.3.1 spatial layer and summary table for total boundary
Option 2: Use sub-units for analysis (e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units

1. Select Soil organic carbon button under Calculate Indicators

/ Calculate Soil Organic Carbon ? X

Land Cover Setup Advanced Area Options

@® European Space Agency CCI-LC (default land cover dataset for UNCCD reporting)
Period

Initial year: Target year:
2000 3 2015 %

Customize land cover aggregation method

Edit definition
(O custom land cover dataset

Initial layer (initial year)

Import Load existing
Final layer (target year)

Import Load existing

Previous [ Next
Calculate

2. The Land Cover Setup tab allows the user to define the period for analysis with the baseline
and target year. Users can select the Edit definition button to change the land cover aggregation
method or upload a datasets.
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/ Calculate Soil Organic Carbon ? X

Land Cover Setup Advanced Area Options
Climate regime

(® Default (determined per-pixel using global climate data)
O sSpecify regime Temperate dry (Fl = 0.80)

(O custom value

Additional files to download

[] bownload annual land cover layers (only first and last land cover layer are downloaded by default)

Previous | Next

Calculate

3. The “Advanced” tab allows users to specify the Climate regime.
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Z Calculate Soil Organic Carbon

Land Cover Setup Advanced Area Options
Area to run calculations for

(® Administrative area

First level: Kenya

Second level:  All regions

Disclaimer: The provided boundaries are from Natural Earth, and are in the public domain. The
boundaries and names used, and the designations used, in trends.earth do not imply official
endorsement or acceptance by Conservation International Foundation, or by its partner organizations

and contributors.
O Area from file

Browse

Previous Next

Calculate

4. Users can select an area or upload a polygon shapefile for analysis
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./ Calculate Soil Organic Carbon ? X

Land Cover Setup Advanced Area Options

Metadata

Task name:

Kenya_SOC_2000-2015

Notes:

Soil Organic Carbon (SOC)
For 2000-2015 using default dataset

Previous | Next

Calculate

6. The next step is to add the task name and relevant notes for the analysis.

7. When all the parameters have been defined, click “Calculate”, and the task will be submitted
to Google Earth Engine for computing. When the task is completed (processing time will vary
depending on server usage, but for most countries it takes only a few minutes most of the time),
you’ll receive an email notifying the successful completion.

8. When the Google Earth Engine task has completed and you received the email, click “Refresh
List” and the status will show FINISHED. Click on the task and select “Download results” at the
bottom of the window. A pop up window will open for you to select where to save the layer and to

assign it a name. Then click “Save”. The layer will be saved on your computer and automatically
loaded into yoour current QGIS project.
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9.5 Compute SDG Indicator 15.3.1

Note: Refer to the Combining Productivity Indicators section of this manual for a detailed explanation
of how the sub-indicators are combined to calculate the final SDG 15.3.1 indicator.

1. Once you have computed the three sub-indicators (productivity, land cover and soil organic carbon),

and they are loaded into the QGIS project. Click on the Calculate icon (E ). This will open
up the “Calculate Indicator” dialog box. This time click on Step 2 “Calculate final SDG 15.3.1
indicator and summary table”.

2. The input window will open already populated with the correct sub-indicators (that if you have
them loaded to the QGIS map)

60 Chapter 9. Calculate indicators



Trends.Earth Documentation, Release 0.56

/ Calculate SDG 15.3.1 Indicator ? >

Input Output Area Options
Productivity
(@ Trends.Earth land productivity
Trajectory (degradation):

Productivity trajectory degradation (2001 to 2015) -
Performance (degradation):
Productivity performance degradation (2001 to 2015) -

State (degradation):
Productivity state degradation (2001-2012 to 2013-2015) >
() UNCCD default data (Land Productivity Dynamics (LPD) from Joint Research Commission)

-

Land cover (degradation)

Land cover degradation (2001 to 2015) -

Soil carbon (degradation)

Soil organic carbon degradation (2001 to 2015) -

Previous Nexx

Calculate

3. Select the name and location where to save the output raster layer and the excel file with the areas
computed.
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/ Calculate SDG 15.3.1 Indicator ? >

Input Output Area Options

OQutput file for indicator layer

D:fdropbostempytrends.earth_outputs/kenya_sdgl531.json ‘ Browse

Outpuit file for summary table

D:fdropbosytemp/trends.earth_outputs/kenya_indicators_table xdsx ‘ Browse

Previous Mext

Calculate

4. Define the area of analysis. In this example, the country boundary.
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/ Calculate SDG 15.3.1 Indicator ? >

Input  Output  Area  QOptions
Area to run calculations for
@ Administrative area

First level: Kenya *

Second level: All regions i

Disclaimer: The prowided boundaries are from Natural Earth, and are in the public domain.
The boundaries and names used, and the designations used, in trends.earth do not imply
official endorsement or acceptance by Conservation International Foundation, or by its
partner organizations and contributors.

() Area from file

Browse

Previous Next

Calculate

5. Give a name to the task and click “Calculate”
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/ Calculate SDG 15.3.1 Indicator ? > ‘

Input Qutput Area QOptions
Metadata
Task name:
kenya_sdg 15.3.1

MNotes:

Previous Nexd

Calculate

6. This calculation is run on your computer, so depending on the size of the area and the computing
power of your computer, it could take a few minutes. When completed, the final SDG indicator
will be loaded into the QGIS map and the Excel file with the areas will be saved in the folder you
selected. when done, a message will pop up.

 Success > |

Indicator table saved to
D:/dropbox/temp/trends.earth_outputs/kenya_indicators_table.xlsx

[ o 1]

7. Click OK and two layers will be loaded to your map: the 5 classes productivity and the SDG 15.3.1
indicators.
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8. If you navigate to the folder you selected for storing the files, you can open the Excel files with the
areas computed for each of the sub-indicators and the final SDG. NOTE: You may get an error
message when opening the file, just click ok and the file will open regardless. We are working to
fix this error.

H ®- : kenya_indicators_table_v2.x Repaired - Excel

File Home Insert Page Layout Formulas Data Review View Help Unit4 Excelerator

Al - fr Trends.Earth SDG 15.3.1 summary table

B C D E

@.Earth SDG 15.3.1 surﬁrnary table | F . ’ T R HE N D S :I EART i‘l

tracking land change

-t

2
3 Summary of SDG 15.3.1 Indicator
Percent of total
4 Area (sq km) land area
5 Total land area: 573,043.2 100.00%
[ Land area improved: 82,899.7 14.47% e
¥ Land area stable: 314,458.3 54.88%
8 Land area degraded: 30 6
9 Land area with no data:
0
The boundaries, names, and designations used in this report do not imply official endorsement or acceptance by Conservation International Foundation, or its partner
11 |or and b This report is lable under the terms of Creative Commons Attribution 4.0 International License (CC BY 4.0).
12
13 |For more information on Trends.Earth, see http://trends.earth, or contact the team at trends.earth@conservation.org.
14
15
16
17
18 -
SDG 15.3.1 | Productivity | Soil organic carbon | Land cover | UNCCD Reporting @ i« »
Ready H =2 m- 1 + 100%
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cHAPTER 10

Plot data

To view plotted time series, select the graph icon (). This will open up the Plot data dialog box:

The toolbox also supports plotting time series showing how a particular indicator has changed over time.
To use this feature, click on the Plot data button from the toolbox bar. Then select a dataset, indicator,
and area to plot:
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7 Plot time series ? )¢
Dataset Indicator Area
Time series dataset
AVHRR (GIMMS3g.v1) v
Title
Previous Next
Calculate
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.,'/ Plot time series

Dataset Indicator
Trajectory indicator

NDVI trends

Baseline period
Starting year:

2000 =

Climate dataset

Previous

? X
Area
Ending year:
2015 S
MNext

Calculate
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7 Plot time series ? )¢

Dataset Indicator Area
Area

@ Administrative area

First level: Afghanistan ~

Second level: All regions &

() Area from file

Browse

O Point x: V- O

Previous Next

Calculate

When all the parameters have been defined, click Calculate, and the task will be submitted to Google
Earth Engine for computing. When the task is completed (processing time will vary depending on server
usage, but for most countries it takes only a few minutes most of the time), you’ll receive an email
notifying you of the successful completion of the task.

Use the View Google Earth Egngine tasks tool described above to download and plot the results:
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cHAPTER 11

Download data

V" Pl Tt )

To download data, select the globe icon (O) This will open up the “Download Data” dialog box:

If you would like to work with the original raw data used in ATRENDS.EARTH you can select select an
area of interest and download the desired data for further analysis.
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7 [ |

-
/" Download data

e GEF-LDMP Download Tool
@ Administrative area This tool downloads raw land degradation data from
. the GEF-LDMP servers and saves it on your computer,
First level: [ - ] Spedify a project area by using the administrative
boundary drop-downs, or use a shapefile to define
Second level: [ - ] the project area.

If your project area is large, the data can be quite
large, and may take some time to download.

) Select from file

Browse

Folder with LDMT data:

Choose a folder...

[ oK ]’ Cancel ]

A

The table below describes all the data available through the toolbox. It specifies data sources, resolutions,
coverage and the different indicators for which each data set is used.
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View and download results

ade,

Once you have submitted a calculation using ATRENDS.EARTH, it is sent to Google Earth Engine to run
the calculations in the cloud. To view the Google Earth Engine (GEE) tasks you have running, and to

download your results, select the cloud with the arrow facing down icon ( ¥ ). This will open up the
Download results from Earth Engine dialog box.

Click Refresh List to show all the tasks you have submitted and their status.

Users can view their current and previous tasks here. the table shows the task name provided by the
user, which analysis is running (job), the start time and end time of when the task was started and
completed and whether or not the task was successful. The Details page outlines the different options
the user chose for each task.
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r

L lomiom|

=
Task name

MNOVI_trend_Tanzania_2000_to_2016_MODIS

test

Tanzania_MNDVItrend

Job Start time End time

Land cover 2017/09/25 (16:18) 2017/09/25 (16:23)

Productivity trajectory 2017/09/22 (15:05) 2017/09/22 (15:05)
Productivity state 2017/09/22 (13:52) 2017/09/22 (14:22)
Productivity performance 2017/09/22 (13:52) 2017/09/22 (13:52)
Productivity trajectory 2017/09/22 (13:52) 2017/09/22 (13:52)
Productivity trajectory 2017/09/21 (14:04) 2017,/09/21 (14:12)
Productivity trajectory 2017/09/21 (13:58) 2017/09/21 (14:37)
Productivity performance 2017/09/21 (12:47) 2017/09/21 (12:47)

Productivity trajectory 2017709721 (12:47) 2017/09/21 (12:48)

Status

FINISHED

FINISHED

FINISHED

FAILED

FINISHED

FINISHED

FINISHED

FAILED

FINISHED

Details

Details

Details

Details

Details

Details

Details

Details

Details

Details

Refresh list

Download results
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i -
/" Google Earth Engine Task Detail l 2 ﬂh,l
Task name: Status:
FAILED
Comments:
N
N
N
N
Input:
{ s l
"geojson”; [V type\" VPolygonl”, Vooordinates': [[[36.56296675600018, -11.731272451999923], [36.27874637800008,
-11,70884490999934], [36.199681437000066, -11, 701506855999838], [34.964614706000106, -11, 5735560099998 78] , |

[30.992350708000203, -8.575909525993233], [30.959536174000192, -8, 5504347203995878], [30.591891724000203,
-3.479171244939519], [30.828275036000114, -8.388117369999861], [29.70700280800017, -6.619336445999378],
[29.634368530000114, -6,531509297332301], [29,537710815000167, -6,3123734339995872], [29,525515177000074,
-5,2731043499993137], [29.47369633000002, -6.041800637999356], [29.32377038600012, -4.9201635675323902],
[29.321031535000117, -4.836344502993336], [29.4041759150001588, -4.44958047383995899], [30.45615604700012,
-1,086082457999351], [30,46335583500003, -1,075127054933352], [30,4729508387000167, -1.065618530939504],
[30,43101241100008, -1.059107360939332], [30.777118357000213, -0,9858301739995823], [33,9845194910001, |
-1.002056578999913], [34.00002242100018, -1.00257334393357], [37.64486454200002, -3.045962523993867],
[39.86947575900015, -4.906019739999374], [40.44939212300008, -10.345391533399887], [40.436859571000156,
-10,47473606599935], [40,42102583900012, -10,5037505089999], [40,339193156000175, -10,5352731319995858],
[40.16109335400011, -10,704358418999202], [40.008131144000146, -10.811121927999321], [39.73531913300016, -

m
=

Qutput:
4

A

To download results to the computer once a task has finished, click on the task you are interested in
downloading results for, then click Download results. In the window that appears, choose the location
in which to save the download. Note that some downloads might consist of multiple files - all of these
files need to be kept together if the results are moved to a different location on the computer (or saved
to a USB stick).
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Visualization tools

| °
ol

A
To view the “Visualization Tools”, select the report icon (E) This will open up the “Visualization
tools” dialog box:

# Visualization tools 7 x

Visualization tools:

Add Basemap

Create Print Map

Here there are two options: “Add Basemap” or “Create Print Map”. The first allows users to add a
Basemap for a first or second level administrative boundary. The second option brings up the Composer
window in QGIS to design and export a static map.

/' Add basemap ? X

Mask

[ Use a mask

Mask all areas outside of:
Firstlevel:  Kenya

Second level: All regions

Disclaimer: The provided boundaries are
from Matural Earth, and are in the public
demain. The boundaries and names used,
and the designations used, in trends_earth
de not imply official endorsement or
acceptance by Conservation International
Foundation, or by its partner organizations
and contributars.

oK Cancel

By selecting “Add Basemap”, the user can select the first or second level administrative boundary. The
first level is the country boundary. The second level will be the first sub-division that the country
is divided into and will be dependent on the country selected. For example, in the United States of
America, the second level will provide a drop down of states. In Kenya, the second level will display
provinces. Please note the disclaimer in the window. Natural Earth provides the spatial layers contained
within the dropdown. These boundaries are not official endorsed by CI or other partner organizations
and contributors. After selecting the dropdown, for the first level and second level if applicable, select

“ Ok”’
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Downloading D/Documents and = Cancel  ©

After submitting the above message will appear within the QGIS Desktop window. This shows that the
Basemap is loading. DO NOT select cancel or attempt another function in QGIS until the Basemap has
loaded. The time it takes to load will depend on your Internet connection and computer processor.

¥ Q61521813 - x
Project Edit View Layer Settings Plugins Vector Raster Database Web RasterStats Processing Help
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If you have a map layer within your QGIS Desktop window, you will now see the Basemap with the
administrative level selected clipped out to view the underlying map layer. If you would like to export

A
to an image or PDF, select the report icon (h) This will open up the “Visualization tools” dialog
box:

7 Visualization tools 7 x

Visualization tools:
Add Basemap

[ Create Print Map ]

Enter the title for the map and author(s). Select Portrait or Landscape. Portrait is ideal for boundaries
that are longer in height than width, landscape is ideal for boundaries that are longer in width than
height.

/' CreateMap ? X

Map name:
[Kenya_SDG 15 3 1
Author(s):
MonicaMoor| |
Layout
(® Portrait () Landscape

o] o

A notification may appear. Select “Ok” after reading to close the window.
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é Warning X

g The create map tool is still
AA experimental - the functionality of

this tool is likely to change in the

future.

The Map Composer in QGIS will appear. This allows the user to design a map for export as image (.png
or .jpg) or PDF. The user has the ability to change the appearance of the legend and the arrangements of
features in the map. The map layer within the QGIS Desktop window will appear within the Composer.
Underneath the Settings menu options, there are several icons to export.

/ Kenya 5DG_15.3_1 - >
Composer Edit View Layout Atlas Settings
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CHAPTER 14

Load data tool

ZAEmO

The “Load data” function allows the user to load data into QGIS and ATRENDS.EARTH for analysis.

There are two options, to load results of ATRENDS.EARTH analysis or to load custom datasets which will

be used to compute the indicators.

Z Load data ? >

Load a dataset produced by TRENDS.EARTH

Load an existing TREMDS.EARTH output file

Load a custom input dataset

Productivity Land cover Soil organic carbon

14.1 Load a dataset produced by Trends.Earth

This option lets you load already downloaded results from ATRENDS.EARTH,

14.1.1 Productivity

Use this function to load into the QGIS map pre-computed productivity indicators which had been
processed to identify land degradation.
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Navigate to the folder where you stored the downloaded file and select it. The downloaded file is an
8 band raster, with each band representing the three subindicators (trajectory, performance and state)
plus other information which may help you interpret the trends identified. The layers to be loaded
into the QGIS maps are the ones highlighted in gray. By default: trajectory (degradation and slope),
performance and state. If you want to load the other layers, simply select them and click OK.

.,-"' Open a trends.earth file ? et
Select a file
D:/dropbox/temp/trends.earth_outputs/kenya_productivity.json Browse...

Select a layer(s)

Band 1: Productivity trajectory (2001 to 2015, NDVI x 10000 / yr)
Band 2: Productivity trajectory degradation (2001 to 2015)

Band 3: Productivity performance degradation (2001 to 2015)
Band 4: Productivity performance (2001 to 2015, ratio)

Band 5: Productivity performance (2001, units)

Band 6: Productivity state degradation (2001-2012 to 2013-2015)
Band 7: Productivity state classes (2001-2012)

Band 8: Productivity state classes (2013-2015)

View file metadata

oK Cancel

The layers will be loaded in the QGIS map with its corresponding symbology.

7 QGIS 2.18.15 - Kenya_outputs _ =) X
Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
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14.1.2 Land cover

This option lets you load pre-computed land cover indicators which had been processed to identify land
degradation.

Navigate to the folder where you stored the downloaded file and select it. The downloaded file is a
multi band raster. The number of bands will depend on the period of analysis selected and the data
source used. If the default ESA CCI land cover was used, for example, annual land cover maps will be
downloaded.

The bands in the stack represent: initial and final land cover (annual if available) both in the original
classification scheme and using the UNCCD 7 class land cover table, land cover transitions and land
cover degradation as identified by this subindicator. If you want to load the other layers not selected by
default, simply select them and click OK.

/ Open a trends.earth file ? X
Select a file
D:/dropbox/temp/trends.earth_outputs/kenya_landcover.json Browse...

Select a layer(s)

Band 1: Land cover degradation (2001 to 2015)
Band 2: Land cover (2001, ESA CCI classes)
Band 3: Land cover (2015, ESA CCI classes)
Band 4: Land cover (transitions, 2001 to 2015)
Band 5: Land cover (2001, 7 class)

Band 6: Land cover (2002, 7 class)

Band 7: Land cover (2003, 7 class)

Band &: Land cover (2004, 7 class)

Band 9: Land cover (2005, 7 class)

Band 10: Land cover (2006, 7 class)

Band 11: Land cover (2007, 7 class)

Band 12: Land cover (2008, 7 class)

Band 13: Land cover (2009, 7 class)

Band 14: Land cover (2010, 7 class)

Band 15: Land cover (2011, 7 class)

Band 16: Land cover (2012, 7 class)

Band 17: Land cover (2013, 7 class)

Band 18: Land cover (2014, 7 class)

Band 19: Land cover (2015, 7 class)

View file metadata

oK Cancel
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The layers will be loaded in the QGIS map with its corresponding symbology.
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Project Edit View Layer Settings Plugins Vector Raster Database Web Progessing Help
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14.1.3 Soil organic carbon

This option lets you load pre-computed soil organic carbon indicators which had been processed to
identify land degradation.

Navigate to the folder where you stored the downloaded file and select it. The downloaded file is a multi
band raster. The number of bands will depend on the period of analysis selected and the data source
used. If the default ESA CCI land cover was used, for example, annual soil organic carbon maps will be
downloaded.

The bands in the stack represent: initial and final soil organic carbon stocks (annual soc if annual land
data is available), initial and final land cover maps using the UNCCD 7 class land cover classification,and
degradation as identified by this subindicator. The units of the degradation layer are “% change”, if
changes are larger than 10% for the period, they will be considered as improvement or degradation
depending on the sign of the change. If you want to load the other layers not selected by default, simply
select them and click OK.
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/ Open a trends.earth file ? X
Select a file
D:/dropbox/temp/trends.earth_outputs/kenya_soc.json Browse...

Select a layer(s)

Band 1: Soil organic carbon degradation (2001 to 2015)
Band 2: Soil organic carbon (2001, tons / ha)
Band 3: Soil organic carbon (2002, tons / ha)
Band 4: Soil organic carbon (2003, tons / ha)
Band 5: Soil organic carbon (2004, tons / ha)
Band 6: Soil organic carbon (2005, tons / ha)
Band 7: Soil organic carbon (2006, tons / ha)
Band 8: Soil organic carbon (2007, tons / ha)
Band 9: Soil organic carbon (2008, tons / ha)
Band 10: Soil organic carbon (2009, tons / ha)
Band 11: Soil organic carbon (2010, tons / ha)
Band 12: Soil organic carbon (2011, tons / ha)
Band 13: Soil organic carbon (2012, tons / ha)
Band 14: Soil organic carbon (2013, tons / ha)
Band 15: Soil organic carbon (2014, tons / ha)
Band 16: Soil organic carbon (2015, tons / ha)
Band 17: Land cover (2001, 7 class)

Band 18: Land cover (2015, 7 class)

View file metadata

OK Cancel

The layers will be loaded in the QGIS map with its corresponding symbology.
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This option lets you load pre-computed productivity subindicator (the integration of trajectory, perfor-
mance and state) as well as the final SDG 15.3.1 (the integration of productivity, land cover and soil
organic carbon)

Navigate to the folder where you stored the downloaded file and select it. The downloaded file is an 2
band raster, the first one containing information on the SDG and the second on the 5 classes productivity

subindicator.
# Open a trends.earth file ? X

Select a file

D:/dropbox/temp/trends.earth_outputs/kenya_sdgl1531.json Browse...
Select a layer(s)

Band 1: 5DG 15.3.1 degradation indicator

Band 2: Land productivity (Trends.Earth)

View file metadata
0K Cancel

The layers will be loaded in the QGIS map with its corresponding symbology.
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14.2 Load a custom input dataset

14.2.1 Productivity

Use this option to load productivity datasets which have already been generated outside of
ATRENDS.EARTH,

Productivity classes in the input data must be coded as follows:

1: Declining 2: Early signs of decline 3: Stable but stressed 4: Stable 5: Increasing 0 or -32768: No data
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Z Load a Custom Land Productivity Dataset ? >
Select a file
(@ Raster dataset (.tif, .dat, .img)
Click "Browse" to choose a file... Browise
Band number:
() Polygon dataset (shapefile, KML, KMZ, GeoJSON)
Browse
Field containing data:
[ ] modify resolution (in meters) Year of data
300 = 2015 =
Output raster file (.tif})
Click "Browse" to choose a file... Browse
Productivity class definition
Productivity classes in the input data must be coded as A
follows:
1: Declining
2: Early signs of decline
3: Stable but stressed
4: Stable v
0K Cancel

14.2.2 Land cover

Use this option to load land cover datasets which will then be used for land cover change analysis and/or
soil organic carbon change analysis.
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Z Load a Custom Land Cover Dataset ? X

Select a file

(@ Raster dataset (.tif, .dat, .imqg)

Click "Browse" to choose a file... Browse

Band number:

-

() Polygon dataset (shapefile, KML, KMZ, GeolSON)

Browse
Field containing data:
[ ] Modify resolution (in meters) Year of data
300 = 2015 =
Choose a land cover aggregation method
Edit definition
Output raster file (.tif)
Click "Browse" to choose a file... Browse
0K Cancel

Note: If you’ll be using the CORINE land cover data, you can use this definition file to pre-load a

suggested aggregation of the land cover classes in Corine to convert them to the 7 UNCCD land cover
classes.

14.2.3 Soil organic carbon

Processing of custom soil organic carbon data will be available soon.
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¥ Coming soon! *

I@ Processing of custom soil organic carbon data coming soon!

oK
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CHAPTER 15

About

ZABEmOnR

The about page lists background information on the development of ATRENDS.EARTH, and indicates the
version of the tool that is installed.
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#/ About trends.earth ? *

TRENDS:EARTH

tracking land change

Version 0.43.1
Access the user guide here: http://trends.earth/docs/en

trends.earth (formerly the Land Degradation Monitoring Toolbox) is a tool for monitoring land change. trends.earth is a QGIS plugin that
supports monitoring of land change, including changes in productivity, land cover, and soil organic carbon. The tool can support monitoring
land degradation for reporting to the Global Environment Facility (GEF) and United Nations Convention to Combat Desertification (UNCCD),
as well as tracking progress towards achivement of Sustainable Development Goal (SDG) target 15.3, Land Degradation Neutrality (LDN).

trends.earth was produced as an output of the GEF-funded project "Enabling the use of global data sources to assess and monitor land
degradation at multiple scales”. The project aims to provide guidance on robust methods and a tool for assessing, monitoring status, and
estimating trends in land degradation using remote sensing technology.

trends.earth is free and open-source. The code is freely available online. The code is licensed under the GNU General Public License,
version 2.0 or later.

This products of trends.earth are made available under the terms of the Creative Commons Attribution 4.0 International License (CC BY
4.0). The boundaries and names used, and the designations used, in trends.earth do not imply official endorsement or acceptance by
Conservation International Foundation, or its partner organizations and contributors.

If you encounter any bugs or have any issues with using the plugin, please contact us at trends.earthi@conservation.org, or report an issue
on github.

g CONSERVATION O

gef NTERNATIONAL

LUND
_ '.J'\l-ll.'\l ¥
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Part IV

Step-by-step guides
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CHAPTER 10

Installation and Registration

Objective: Learn how to install, register and login to use the Trends.Earth plugin in QGIS. These
step needs to be completed only the first time you use the tool. Your user will be then saved for
future sessions.

Estimated time of completion: 20 minutes

Internet access: Required

Note:

Download this page as a PDF for offline use

. Once QGIS is installed open it by searching in the for the QGIS icon on your computer’s desktop

or program menu.
Once QGIS loads, search in the menu bar for Plugins. Click and a drop down menu will open.

Click on Manage and Install plugins. The Plugins window will open.
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# 0aGIs2.18.15 — ] ®
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help
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n o0 _005 F ﬁ g B ﬁ abc ’Y By = G @

Layers Panel & X

/4
o 0 ® T & - L

4

4

4

SEPSHHH SN

4
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4. In the search window type Trends.Earth.

5. Click on the Trends.Earth plugin icon in the middle window and information on the toolbox will
be displayed in the panel to the right.

7 Plugins | All (784) ? X

i Al Search [trends.earth |

P 4§ trends.earth

alled v This plugin is trusted

Not installed tl‘ends.ea I'th
e Unarades
& Upgradezble Analyze land change in support of sustainable land management,
ﬁ Setti achieving the Land Degradation Neutrality (LDN) Sustainable
Development Goal (SDG), and to support reporting to the Global
Environment Facility (GEF) and United Nations Convention to Combat
Desertification (UNCCD)

trends.earth (formerly the Land Degradation Monitoring Toolbox) is a tool for analyzing land
change. trends.earth supports monitoring changes in productivity, land cover, and soil organic
carbon. The tool can support monitoring land degradation for reporting to the Global
Environment Facility (GEF) and United Nations Convention to Combat Desertification (UNCCD),
as well as tracking progress towards achivement of Sustainable Development Goal (SDG)
target 15.3, Land Degradation MNeutrality (LDN}.

0 17 rating vote(s), 4608 downloads
Tags: ldn,15.3,sustainable development goals,land degradation neutrality,land degradation,land

cover,sdg,unccd,reporting, soil carbon, productivity
More info: homepage bug tracker code repository

Author: Conservation International

Available version: 0.52.1 (in QGIS Official Plugin Repository)

| Upgrade all Install plugin

Close Help

6. To install the plugin click Install plugin button located in the bottom right section of the window.
A small window will pop-up showing the progress bar for the download and installation of the
Trends.Earth plugin. This process could take a few minutes depending on the speed of the Internet
connection and the computer you are using.
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#/ QGIS Python Plugin Installer ? 4

Installing plugin: trends.earth

Downloading data...

ol

Abort

7. Once the window with the progress bar disappears click Close to close the Plugin Window.
Trends.Earth will be installed in your computer. It will show in your QGIS tool bar as the series
of icons highlighted below.

il AR - o *
Project Bt  Wew Layer Settnge  Pluors  vecigr  Badter  Database  Web  Frogeseng Help
\ =K i Jm ow = 3 BR 7 N[ # E
BEYR HO0Sppep PP RALBES - & -G » B
[ b ] : : -
- ‘- e = " ":\- ',
g
o
/4
Ve -
Layers Pane Browser Panel
Coordnate 1.311,1.905 B Scale 51,749,406 | @@ Magnifier|100% [+ | Refston [0.0 = Flaender QEscaa @

8. To create your account click on the wrench icon (* )-

9. To Register, click the Step 1: Register button.
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. Settings 7 >

MNew users

Click the below button to register with
Trends.Earth.

Step 1: Register

After registering, you wil receive an
email with your password from
apri@trends. earth, Once you receive that
ettEil, dick below to enter that password
to login to Trends.Earth.

Step 2: Enter login

Existing users

Update account

Reset password

Cancel

10. Enter your email, name, organization and country of residence.

# Register new user ? >

Emiail: I}

user@trends. earth

Mame:

Trends.Earth

Organization:

Conservation International

Country:

United States of America -

Concel

11. Select Ok and you will see a message indicating your user has been registered.
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12. After registering, you will receive an email from api@trends.earth with your password. If you don’t
see the email in your inbox after 15-20 seconds, please check your spam folder in case the email was sent
there. Once you receive this email , click on Step 2: Enter login. This will bring up a dialog asking for
your email and password. Enter your email address and the password you received from api@trends.earth
and click Ok.

/ Login to Trends.Earth ? >

Emiail:

user@trends, earth

Password;

Cancel

13. You will see a message indicating you have successfully been logged in:

/' Success *

Logged in to the Trends.Earth server as user@trends.earth,

You are now ready to start using Trends.Earth!
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CHAPTER 17

Run 1-step subindicators

o Objective: Learn how to run SDG 15.3.1 sub-indicators (changes in land productivity, land cover
and soil organic carbon) using Trends.Earth and the default data: LPD from JRC for land pro-
ductivity, ESA CCI for land cover, and SoilGrids for soil organic carbon. In this tutorial we will
use Uganda as an example, but you can choose any study area.

o Estimated time of completion: 30 minutes

o Internet access: Required

Note: Download this page as a PDF for off-line use

1. Search for the Trends.Earth toolbar within QGIS, and click on the Calculate icon (E )-

2. The Calculate Indicators menu will open. In that window, click on Calculate all three sub-indicators
in one step button found under Step 1 - Option 1.
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/' Calculate Indicators ? >

Step 1: Prepare sub-indicators
Option 1: Use default UNCCD data

Calculate all three sub-indicators in one step

Option 2: Use customized data

Productivity Land cover Soil organic carbon

Step 2: Calculate final SDG 15.3.1 indicator
Option 1: Use single unit for analysis (e.g. country boundary)

Calculate final SDG 15.3. 1 spatial layer and summary table for total boundary
Option 2: Use sub-units for analysis (e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units

3. In the Setup tab, select the years of analysis (2000-2015) and make sure that the UNCCD default
data is selected, and click next.

Note:  Refer to the SDG Indicator 15.3.1 section of this manual to learn about the Trends.Earth
productivity indicators developed following the UNCCD Good Practice Guidance (GPG).

/ Calculate SDG 15.3.1 Indicator (one-step) ? K

Setup Land Cover Setup Define Effects of Land Cover Change Area Options
Period

Initial year: Final year:

- E

(®) UNCCD default data (Land Productivity Dynamics (LPD) Product 1999-2013 from Joint Research Commission)
(O Trends.Earth land productivity

Land productivity dataset

Previous Next

Calculate
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4. In the Land Cover Setup tab you have the option of using the default aggregation method proposed
by the UNCCD default data or you can customize the aggregation of the legend from the original
ESA CCI land cover classes to the 7 required for UNCCD reporting. To customize it, click on Edit
definition and the Setup aggregation of land cover data window will open.

./ Calculate SDG 15.3.1 Indicator (one-step) ? x
Setup Land Cover Setup Define Effects of Land Cover Change Area Options
(® European Space Agency CCI-LC (default land cover dataset for UNCCD reporting)
Customize land cover aggregation method
Edit definition
Previous I MNext
Calculate

5. In this window you will see the original ESA CCI land cover class in the column Input class and
the final aggregation in the column Output class. To change the output class simply click in the
drop down arrow next to the color, and select the final output class you want the input class to
be reassigned to. Note that this step is only needed if you consider that the default aggregation
scheme does not represent the conditions of your study area.

When you are done editing, click Save definition file. This option will save you time next
time you run the tool, by simply loading the definition file you previously saved.

Click Save to continue
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.,/ Setup aggregation of land cover data ? X
Input class Output class 2y

10 Cropland, rainfed Cropland B

1 Herbaceous cover Cropland B

12 Tree or shrub cover Cropland H

20 Cropland, irrigated or post-flooding Cropland B

30 Mosaic cropland (>50%) / natural vegetation (tree, shrub, herbaceous cover) (<50%) |Cropland E

40 Mosaic natural vegetation (tree, shrub, herbaceous cover) (»50%) / cropland (<50%) |Grassland B

50 Tree cover, broadleaved, evergreen, closed to open (>15%) Tree-covered m

60 Tree cover, broadleaved, deciduous, closed to open (>15%) Tree-covered -3

61 Tree cover, broadleaved, deciduous, closed (>40%) Tree-covered m

62 Tree cover, broadleaved, deciduous, open (15-40%) Tree-covered -j

70 Tree cover, needleleaved, evergreen, closed to open (»15%) Tree-covered -]

Al Tree cover, needleleaved, evergreen, closed (>40%) Tree-covered -3

72 Tree cover, needleleaved, evergreen, open (15-40%) Tree-covered m

an - ¢ aen 5
‘ Reset to default ‘
‘ Load definition from fle H Save definition to fie |
| - |

6. You will be back at the Land Cover Setup tab, click Next.
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,-" Calculate SDG 15.3.1 Indicator (one-step) ? X

Setup Land Cover Setup Define Effects of Land Cover Change Area Options

(® European Space Agency CCI-LC (default land cover dataset for UNCCD reporting)

Customize land cover aggregation method

Edit definition

Previous Next

Calculate

7. The Define Effects of Land Cover Change tab is where you define the meaning of each land cover
transition in terms of degradation. Transitions indicated in red (minus sign) will be identified
as degradation in the final output, transitions in beige (zero) will be identified as stable, and
transitions in green (plus sign) will be identified as improvements.

For example, by default it is considered that a pixel that changed from Grassland to Tree-
covered will be considered as improved. However, if in your study area woody plant encroach-
ment is a degradation process, that transition should be changed for that particular study
area to degradation (minus sign).

If you have made no changes to the default matrix, simply click Next.

If you did change the meaning of some of the transitions, click on Save table to file... to save
the definition for later use. Then click Next.
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,-’ Calculate SDG 15.3.1 Indicator (one-step) ? X
Setup  Land Cover Setup Define Effects of Land Cover Change ~ Area  Options

Land cover in target year

Tree-covered Grassland Cropland Wetland Artificial Bare land

Tree-covered

Grassland

Cropland

Wetland

Artificial

Land cover in initial vear

Bare land

Water body 0 0 0 0 0 0 0

Legend
Degradation Stable Improvement

e — °

*The "Grassland” dass consists of grassland, shrub, and sparsely vegetated areas (if the default aggregation is used).

Reset table Load saved table... Save table to file...

Previous Next

Calculate

8. In the Area tab define the area of analysis. There are two options:

e Use provided country and state boundaries: If you want to use this option make sure the Adminis-
trative area option is highlighted, and then select the First Level (country) or Second Level (state
or province depending on the country).

Note:  The Natural Earth Administrative Boundaries provided in Trends.Earth, are in the public
domain. The boundaries and names used, and the designations used, in Trends.Earth do not imply official
endorsement or acceptance by Conservation International Foundation, or by its partner organizations
and contributors.

If using Trends.Earth for official purposes, it is recommended that users choose an official boundary
provided by the designated office of their country.

o Use your own area file: If you want to use your own area of analysis, make sure the Area
from file option is highlighted. Then click Browse and navigate to the folder in your
computer where you have the file stored.

When you have selected the area for which you want to compute the indicators, click Next.
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,-’ Calculate SDG 15.3.1 Indicator (one-step) ? X

Setup Land Cover Setup Define Effects of Land Cover Change Area Options
Area to run calculations for

(@ Administrative area

First level: Uganda A
Trinidad and Tobago ~
Second level: Tunisia
Turkey
Turkmenistan

Turks and Caicos Is.
Disclaimer: The provided bounda Tuvalu )
not imply offidal endorsement or|U.S. Minor Outlying Is.

U.5. Virgin [s.
USNB Guantanamo Bai
v
() Area from file
Browse
Previous Next

Calculate

9. In the Options tab you can define the Task name and make some Notes to identify the analysis
you are running. What information to indicate is optional, but we suggest noting:

e Area of analysis
e Dates
¢ Indicators run

10. When done, click Calculate and the task will be submitted to Google Earth Engine for calculations.
You will notice that the Calculate SDG 15.3.1 indicator (one-step) window will disappear and you
will be brought back to QGIS.
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,-’ Calculate SDG 15.3.1 Indicator (one-step) ? X

Setup Land Cover Setup Define Effects of Land Cover Change Area Options

Metadata

Task name:

uganda_sdg_subindicators

Notes:

SDG subindicators for Uganda 2000-2015|

Previous Next

Calculate

11. A light blue bar will temporarily show, indicating that the task was successfully submitted. The
analysis will be run in Google servers and could take between 5 and 15 minutes depending on the
size of the study area (larger areas tend to take longer).
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Layers Panel Browser Panel
Coordinate 31.49,4.00 |% Smleﬁ Magnifier | 100% %| Rotaton (0.0 = | [~] Render @EPSGHSZG Q

Note: Refer to the Task status & download tutorial for instructions on how to check the status of the
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tasks submitted and for downloading results from Trends.Earth.
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CHAPTER 18

Task status & download

e Objective: Learn how to check the status of submitted tasks, download them and compute pyramids
for faster visualization of results in QGIS.

o Estimated time of completion: 20 minutes

e Internet access: Required

Note: Download this page as a PDF for offline use

The results of Trends.Earth analysis are rasters in TIF format for indicators and XLSX spreadsheets for
the tabular outputs. You will need to define in each case where files will be stored in your computer.
We recommend you create a folder where to store the results for easy posterior access. The Desktop is
a location usually selected because it is easy to find.

1. To create a folder in your computer’s desktop, navigate there by minimizing all the windows and
programs you have open (Note: not closing, simply removing them from the display).

2. Once in the Desktop, right click on an empty space and a menu will display.

3. Move your mouse cursor to the New option at the bottom of the menu, and another menu will
show to the right.

4. Navigate with your mouse cursor to Folder and right-click.
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: |

Recycle Bin:

View
Sort by
Refresh

Folder

Shortcut

Paste .
Microsoft Access Database
Paste shortcut

& Bitmap image

Undo Delete
Contact
Git GUI Here
" Microsoft Word Document
Git Bash Here

@ Microsoft Access Database
Graphics Properties... " Microsoft PowerPoint Presentation

@ Graphics Options Microsoft Publisher Document

? Git Clone... Rich Text Format

7 Git Create repository here... & Text Document

¥ TortoiseGit 7 Microsoft Excel Worksheet

New ¢ Compressed (zipped) Folder

Display settings

Personalize

- 11:35 PM
vm 7z dx 3 ENG
4/5/2018 Eﬂi

5. A new folder named New Folder will appear on your desktop with the name highlighted in blue.
Type the name you want to assign it. In this example, we named it Trends.Earth. Then press the
Enter key on your keyboard to save the name.

Recycle Bin

Trends.Earth

6. Navigate again to QGIS, and click on the cloud with the arrow facing down icon ( ¥ ) from the

Trends.Earth toolbar.
e o

7. The Download results from Earth Engine will open. Click Refresh List to check the updated status
of the tasks submitted in the previous section of the tutorial (Run 1-step subindicators). One of
three messages will show there:

« RUNNING: The task has been successfully submitted to Earth Engine and it is being processed.
Wait a few minutes and click Refresh list again.

e FINISHED: The task has been completed and it is ready to be downloaded.

o FAILED: There has been some error in the parameters selected and the task could not be completed.
Please run the tool again to make sure all parameters are correct.
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‘-’ Download results from Earth Engine ? x

Jobs expire 14 days after they are submitted. After a job has expired, it will no longer appear in this list.

Job Start time End time Status Details
i SDG sub-indicators (v0.53) 2018/04/05 (23:21) 2018/04/05 (23:27) FINISHED Details
I Refresh list l
Download results

8. When the task shows status FINISHED you can select it by clicking on it (it will be highlighted
in blue), and them click on the Download results button.

/ Download results from Earth Engine ? X

Jobs expire 14 days after they are submitted. After a job has expired, it will no longer appear in this list.
Task name Job Start time End time

uganda_sdg_subindicators | SDG sub-indicators (v0.53) | 20

18/04/05 (23:21) | 2018/04/05 (

Status
INISHED | Details

Refresh list

l Download results I

10. A window will open for you to define the location (the folder you just created on the Desktop)
and the name of the output file. Make the name as informative as possible so you can tell what
information it contains the next time you want to use those results.
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,-’ Choose a filename downloading results of: SDG sub-indicators (v0.53) (uganda_sdg_subindicators) x
™ » ThisPC » Desktop » Trends.Earth v O Search Trends.Earth o
Organize * New folder = - o
new_papers =
= i No items match your search.
& Pprojects
u temp
& varios
¢ OneDrive - Conse
[ This PC
- 3D Objects
I Desktop
TrendsEarth
File name: | uganda_sdg_subindicators o
Save as type:  Base filename (*.json) b
A Hide Folders Save Cancel

11. The Download window will disappear and you will be brought back to the QGIS interface. You
will see light blue progress bar indicating which percentage of the file has been downloaded. This
could take from a few seconds to several minutes depending on the size of the area selected and
the speed of the Internet connection available.

/ aGIs218.15 - ] X
Project Edit View Layer GSettings Plugins Vector Raster Database Web Processing Help
DEBRBRR AOSLPLARNPILLALBIOS @ -LEE - B
W |_‘; °e - ::ﬂ | ﬁ ¢ B ‘ abc |' @ 53 = .ﬂxm .ﬂh abc Csw
FEHZVEEO 2
Layers Panel 8 X Downloading D: /[Documents and = Cancel 0
Sty =
vﬂ; ,\(lﬁ.'f.‘lv';'j‘fc
Q
Ao
@
'\:V M
e
=]
Layers Panel Browser Panel
Coordinate | 31.7469,1.5643 |9 scale| 1:242,30 | @ Magnifier|100% [2] Rotation [0.0 2| MRender @ epsciae @

12. Once the download is completed, the results will be loaded in QGIS. In this example you’ll see a
layer for each of the SDG 15.3.1 computed: land productivity, land cover, and soil organic carbon.
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/ QGIs218.15 _ o %
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18.1 OPTIONAL: Computing Pyramids

When the raster file is too big, due to a large study area, high spatial resolution, or a large
number of bands in the file, the data could take several seconds to display. If you change
the zoom or turn layers on an off frequently, this could make the work a bit frustrating.
An option to overcome this is to compute Pyramids to the file. This process will take from
minutes to hours to run depending on the size of the area, so make sure to have enough time
for it to process. To compute pyramids you have to:

13. Navigate with your cursor to the layer you want to compute pyramids for and right click over it.
A menu will open. Navigate to Properties and click on it.

Note: When using the Calculate all three sub-indicators in one step option (described in the previous
tutorial Run 1-step subindicators), all the bands are stored in a single TIF file, so even though you see
three layers loaded in the QGIS window, they all refer to the same file. This means that the pyramids
need to be computed only once for the three sub-indicators.

| aas z1aas ] w
| Project  Edt iew Layer Settngs Fugins  Vector  Raster Datsbase Web  Processng  Help
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[ @8 ~|v B Lond coverdegrog  Stetch Using Cument Etent
@ | BT 1 FRemove
: I Depadation L] Duplicate
|- Stable Set Layer Scale Visibility
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92 | 2 I Land productivity« ayer
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¥ o I M ate decine
| — Save As...
Stable Save As Layer Definition File...
W roreasng Properties
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LayersPanel  Browser Panel [
Coordinate 26.75,402 W scile 1504750 | @@ Magrifier|100% 3| Rotation [0.0 +|FRender QErscinz @
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14. The Layer Properties menu will open. From the options on the left, navigate to Pyramids and

click on it.
I] Layer Properties - Soil organic carbon degradation (2000 to 2015) | General T *
R al W Layer info
Layer name  foil ceganic carbon degradation (2000 to 2015) | displayed as |oil arganic carbon degradaten (2000 to 2015) |
L L

Layer source |d;'q:ha.nm1s and settings\mgonzalez-roglich \desktop\trends. earth'\uganda_sdg_subindicators. tif |

[ [ e— Columns: 2431 Rows: 2536 No-Data Value: n/a
B pyramids w Coordinate reference system
Selected CRS (EPSG:14326, WGS 84) v |3y
|u Hestogram
. w [] Scale dependent visibility
4"| ------ Miremum (exclusive) Maximum (nousive)
Legend #~ | 1:100,000,000 S o s

15. Once on the Pyramids tab you will see a description about they are.
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,-" Layer Properties - Soil organic carbon degradation (2000 to 2015) | Pyramids 7 *
. Resolutions
Description
» 1216x 1268
Large resolution raster layers can slow navigation in QGIS. By creating lower resolution » 608 x634
copies of the data (pyramids) performance can be considerably improved as QGIS » W04x317
selects the most suitable resolution to use depending on the level of 200m. You must # 152x 159
have write access in the directory where the original data is stored to build pyramids. # 75x70
Please note that building internal pyramids may alter the original data file #» 3Bx40
and once created they cannot be removed!
Please note that building internal pyramids could corrupt your image -
always make a backup of your data first!
Legend

Owverview format | External -

Resampling method  Nearest Neighbour - 0%  Build pyramids

stie = [ox ] cocel Aecy e

16. To the right of the window you will see the Resolutions options. Selecting all of them will make
displaying in QGIS the fastest, but this could take hours to compute depending on the file size and
processing capabilities of the computer you are using. For the Uganda example, we can select them
all, but if using a larger area or higher spatial resolution than the default 250m, we recommend
you select alternating resolutions options (i.e. one resolution selected and one not selected, and so
on). Resolutions are selected by clicking on them. When selected, they will turn blue.

Make sure that the settings at the bottom are set to:
e Overview format: External
e Resampling method: Nearest Neighbour

16. Then click on the Build pyramids button. The progress bar next to it will show which percentage
of the task has been completed.
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,-"' Layer Properties - Soil organic carbon degradation (2000 to 2015) | Pyramids 7 *
. Resolutions
Description
# 1216 x 1268
Large resolution raster layers can slow navigation in QGIS. By creating lower resolution & 608 x634
copies of the data (pyramids) performance can be considerably improved as QGIS ® 304x 317
selects the most suitable resolution to use depending on the level of 200m. You must ‘® 153 % 159 1
have write access in the drectory where the original data is stored to build pyramids. " % % 79
Please note that building internal pyramids may alter the original data file # /x40
and once created they cannot be removed!
Please note that building intermal pyramids could corrupt your image -
always make a backup of your data first!
ri Metadata
Legend
Overview format  External -
Resampling method  Nearest Neighbour = 0%  |Buid pyramids
e~ [0 ] oot | mor [ ree

17. When pyramids have been built you will notice that the icons next to the resolutions will have
changed from red crosses to yellow pyramids.

Resolutions Resolutions
1216 x 1268 1216 x 1268
608 x 634 608 x 634

»
»
304 x 317 » 304x 317
152 x 159 » 152x 159
»
»

76x 79 76 x 80
38 x40 38 x40

FEE S ¥E¥

18. Click OK to go back to the QGIS main interface.
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Use custom productivity data

e Objective: Learn how to load custom land productivity data computed outside of Trends.Earth.

o Estimated time of completion: 20 minutes

e Internet access: Not required

Note: Download this page as a PDF for offline use

Land productivity data should be formatted following UNCCD guidelines for reporting indicating areas
of declining, early signs of decline, stable but stressed, stable, or increasing primary productivity.

For the productivity data to be used in Trends.Earth the file need to be coded in the following way:

Declining = 1

Early signs of decline = 2
Stable but stressed = 3
Stable = 4

Increasing = 5

No data = 0 or -32768

If your layer is not coded in such a way, please do the necessary adjustments prior to using
Trends.Earth.

1. To load productivity data click on the - ) icon in the Trends.Earth toolbar.

FEZ OB

2. The Load data menu will open.

section.

A |
___

Select Productivity from the Import a custom input dataset
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/' Load data ? >

Load a dataset produced by TREMDS.EARTH

Load an existing TRENDS.EARTH output file

Import & custom input dataset

Productivity Land cowver Soil organic carbon

3. In the Load a Custom Land Productivity Dataset use the radio button to select the format of
the input file (raster or vector). For this tutorial select raster, since the data distributed by the
UNCCD is in raster format. Click on Browse to navigate to the productivity file you wish to
import.
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/ Load a Custom Land Productivity Dataset ? >

Select a file

(®) Racter dataset (.4if, .dat, .img)

Click "Browse™ to choose a file... Browse

Band number:

() Polygon dataset (shapefile, KML, KMZ, geajson)

Browse
Field containing data:
o
[ ] Modify resolution {in meters)
300
Output raster file (Ltif)
Click "Browse” to choose a file... Browse

Productivity dass definition

Productivity classes in the input data must be coded as follows:

1: Dedining

2: Early signs of dedine
3: Stable but stressed
4: Stable

5: Increasing

0 or -32768: No data

Cance

4. Use the Select input file window to navigate to the file to be imported, select it, and click Open.
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,/' Select a raster input file X
< v P » ThisPC » Desktop » Trends.Earth » uganda_data @ lpd v D Search lpd p
Organize v New folder = -~ [ @

A
@ OneDrive - Conservation International

[ This PC
J 30 Objects
[ Desktop
bolivia_data

Cuba

uganda_lpd.tif

New Folder

Trends.Earth
uganda_data
land_cover

Ipd W

File name: |uganda_|pd.tif v| Raster file (*.tif *.dat *.img) ~

5. Back at the Load a Custom Land Productivity Dataset window you have options for selecting the
band number in which the productivity data is stored, in case your input file is a multi band raster.
You also have the option of modifying the resolution of the file. We recommend leaving those as
defaults unless you have valid reasons for changing them.

6. Click Browse at the bottom of the window to select the Output raster file and navigate to the
folder where you want to save the file. Assign it a name and click OK.
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# Load a Custom Land Productivity Dataset

Select a file

(®) Racter dataset (.4if, .dat, .img)

jonzalez-roglich/Desktop/Trends.Earthfuganda_data/ipd/uganda_lpd. tif

Band number:
1 -

() Polygon dataset (shapefile, KML, KMZ, geajson)

Field containing data:

[ ] Modify resolution {in meters)

300

Output raster file (Ltif)

Browse

Browse

sttings/mgonzalez-roglich/Desktop,/Trends. Earthjuganda_custom_lpd. tif

Browse

Productivity dass definition

Productivity classes in the input data must be coded as follows:

1: Dedining

2: Early signs of dedine
3: Stable but stressed
4: Stable

5: Increasing

0 or -32768: No data

OK

Cancel

5. Back at the Load a Custom Land Productivity Dataset window click OK on the lower right corner

to process the data.

6. If the values of the input file do not exactly match the requirements describe above, you will see a
warning message. In many cases the warning is triggered by the definition of NoData, but the tool
will still try to import it. For that reason, it is extremely important for you to explore the output

layer to make sure the results are mapped as expected.
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' Warning X

The input file (0n/Documents and Settings/mgonzalez-
roglich/Desktop/Trends.Earth/uganda_data/lpd/uganda_lpd.tif] does not appear
to be a valid productivity input file, Trends.Earth will load the file anyway, but
review the map once it has leaded to ensure the values make sense. The only
values allowed in a productivity input file are -32768, 1, 2, 3, 4 and 5. There are 1
wvalue(s) in the input file that were not recognized.

A

7. Once you click OK in the warning window, a progress bar will appear showing the percentage of
the task completed.

7 06521815 — O *
Project Edit View Layer Settings Flugins Vector Raster Database Web Processing  Help
EE N ( d - o £0
DEEERRR A0 2L HPPRALBINS &€ B - H
- |—: o0 _005 2 ﬁ g B e Y ag b mD “LC_J abc cow ﬂ) j’)-
A B .
FEHZ Lm0
v" Layers Panel g x Processing: importing raster - 12% Cancel 8
‘-<mwv"f.‘lv_j“|‘|1
L
Fa
@, -
e
"
Vi
Layers Panel Browser Panel
Coordinate | 25.82,3.25 |95 scale[1:6,989,724 ~| @ Magnifir [100% %] Rotation [0.0 :| M Render  €BEPsGiazzs @

8. When the processing is completed, the imported land productivity dataset will be loaded to QGIS.
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7 06521815 - m| X
Project Edit View Layer Settings Plugins Vector Raster Datshase Web Processing Help
= B B i
DEBRLR [P, pHPPKALBIC
#JBClo-5/ Rl B “OWEHYED%S & an-
[ .
FHZOEEO 2
v‘, Layers Panel 5 X
cHAwmTE-HAO
W [o
f B todata
e . Dedlining
' - . Moderate dedine
Stressed
@ T Stable
% . Increasing
V-
%
Vo
]
Layers Panel Browser Panel 1 = o R
Coordinate 32.88,4.84 |% Smleﬂ Magnifier | 100% E| Rotation |0.0 E|Render @EPSGHSZG Q

Note: Refer to the Compute SDG indicator tutorial for instructions on how to use the imported LPD
to compute the final SDG 15.3.1 after integration with land cover and soil organic carbon.
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cHAPTER 20

Use custom land cover data

e Objective: Learn how to load custom land cover data and to compute the land cover change
sub-indicator using Trends.Earth.

o Estimated time of completion: 40 minutes

e Internet access: Not required

Note: Download this page as a PDF for offline use

Note: The land cover dataset for this tutorial were provided by the Regional Centre For Mapping
Resource For Development and can be downloaded from this link.

[ -
1. To load custom land cover data click on the (-) icon in the Trends.Earth toolbar.

kh
adlnt:

2. The Load data menu will open. Select Land cover from the Import a custom input dataset section.
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,f Load data

Load a dataset produced by TRENDS.EARTH

Load an existing TRENDS.EARTH output file

Import a custom input dataset

Productivity

Land cover

Soil organic carbon

3. In the Load a Custom Land Cover dataset use the radio button to select the format of the input
file (raster or vector). For this tutorial select raster, but you could run it with your land cover
vector data if you prefer. Click on Browse to navigate to the land cover file you wish to import.
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/" Load a Custom Land Cover Dataset ? X
Select a file
(®) Raster dataset (.tif, .dat, .img)
Click "Browse” to choose a file.., Browse
Band number:
-

(O Polygon dataset (shapefile, KML, KMZ, GeoJSON)

Browse

Field containing data:

[] Modify resolution (in meters) Year of data

300 = 2015

Choose a land cover aggregation method
Edit definition

[] Use sample when reading cover dasses from input file

Mote: If reading a large file it is recommended that the above option be chedked, as it will
singificantly speed the process of reading the input dasses from the dataset. However, if you find
that Trends.Earth is not identifying all of the dasses in the input file, it may be necessary to turn
off this option.

Qutput raster file (.tif)

Click "Browse" to choose a file... Browse

OK Cancel

4. Use the Select input file window to navigate to the file to be imported, select it, and click Open.
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,/ Select a raster input file

&« v P « land_cover » Uganda_LandCover_2000_Scheme_ll

Organize v New folder
o temp

] vanos

¢@ OneDrive - Conservation International

I This PC
) Uganda_Landcov
) 3D Objects er_2000_Scheme_
B Desktop I_tif
Trends.Earth

uganda_data
land_cover
Uganda_LandCover_2000_Sche

Linandia L andCmme HEd Schebd

x

v O Search Uganda_LandCover_20... ©

- :I 0

File name: [ Uganda_Landcover_2000_Scheme_|I_tif

v| [Rasterfile (it “datimg) v

5. Back at the Load a Custom Land Cover dataset window you have options for selecting the band
number in which the productivity data is stored, in case your input file is a multi band raster.
You also have the option of modifying the resolution of the file. We recommend leaving those as
defaults unless you have valid reasons for changing them.

6. Define the year of reference for the data. In this case, since the land cover dataset for Uganda was
developed for the year 2000, define it as such. Make sure you are assigning the correct year.

7. Click Browse at the bottom of the window to select the Output raster file.
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.,v" Load a Custom Land Cover Dataset ? et

Select a file
(®) Raster dataset (.tif, .dat, .img)

fland_cover Uganda_LandCover_2000_Scheme_II/Uganda_Landcover_2000_Scheme_II_. tif Browse

Band number:
1 -
(O) Polygon dataset (shapefile, KML, KMZ, geojson)
Browse

Field containing data:

[ Modify resolution (in meters) Year of data

300 = 2000

Choose a land cover aggregation method
Edit definition

Use sample when reading cover dasses from input file

Mote: If reading a large file it is recommended that the above option be checked, as it will singificantly speed the
process of reading the input dasses from the dataset. However, if you find that Trends.Earth is not identifying all
of the dasses in the input file, it may be necessary to turn off this option. (Applies only if raster input is chosen)

Qutput raster file (. tif)

Click "Browse" to choose a file... Browse

(=

e

8. Click on the Edit definition button, this will open the Setup aggregation of land cover data menu.
Here you need to assign each of the original input values of your dataset to one of the 7 UNCCD
recommended land cover classes.
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) Setup aggregation of land cover data ? X
Input code Input dass Output dass )
0 0.0 |No data m
1 1.0 |No data -]
2 20 |No data m
3 3.0 |No data -]
4 40 |No data m
5 5.0 |Nn data -]
: 6.0 INo data -3
7 7.0 |Nn data m
- v
Reset to default |
Load definition from file Save definition to file
Save

For this example, the Uganda dataset has 18 land cover classes:

I 1 - Dense Natural Forest Il 10 - Clossed bushland

I 2 - Moderate Natural Forest I 11 - Open Bushsland

I 3 - Sparse Natural Forest Il 12 - Perennial Commercial Cropland
I 4 - Sparse Woodland [ 13 - Subsistence Cropland

M 5 - Dense Woodland [ 14 - Subsistence Cropland

M 6 - Moderate Woodland 15 - Wetland

Il 7 - Sparse Woodland Il 16 - Water Body

[ 8 - Closed Grassland B 17 - Settlement

[19 - Open Grassland [118 - Other Land

From the Metadata of the land cover dataset, we know that the best aggregation approach is the following:

e Nodata=10

e Tree covered = 1 through 7
¢ Grassland = 8 through 11
¢ Cropland = 12 through 14
¢ Wetland = 15

e Water body = 16

o Artificial = 17

e Other land = 18

9. Use the Setup aggregation of land cover data menu to assign to each number in the Input class its
corresponding Output class.

When you are done editing, click Save definition file. This option will save you time next
time you run the tool, by simply loading the definition file you previously saved.

Click Save to continue

134 Chapter 20. Use custom land cover data



Trends.Earth Documentation, Release 0.56

‘,/ Setup aggregation of land cover data ? >
Irput.‘cnde Input dass Output dass
0 0.0 No data m
: 0 = o
2 2.0 Tree-covered m
3 3.0 Tree-covered -]
- 4.0 Tree-covered m
5 5.0 Tree-covered -]
6 6.0 Tree-covered m
7 7.0 Tree-covered -3
8 8.0 Grassland EI
9 9.0 Grassland IEI
10 10.0 Grassland EI
1" 1.0 Grassland B
12 12.0 Cropland E
13 13.0 Cropland B
14 14.0 Cropland | : I
15 15.0 Wetland -3
16 16.0 Water body -]
17 17.0 Artificial -3
18 18.0 Other land |EI
Reset to default
Load definition from fle Save definition to fie |
Save

7. Back at the Load a Custom Land Cover dataset window, click Browse at the bottom of the window
to select the Output raster file.
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.,v" Load a Custom Land Cover Dataset ? et

Select a file
(®) Raster dataset (.tif, .dat, .img)

fland_cover Uganda_LandCover_2000_Scheme_II/Uganda_Landcover_2000_Scheme_II_. tif Browse

Band number:

1 -
(O) Polygon dataset (shapefile, KML, KMZ, geojson)

Browse

Field containing data:

[ Modify resolution (in meters) Year of data

300 = 2000

Choose a land cover aggregation method
Edit definition

Use sample when reading cover dasses from input file

Mote: If reading a large file it is recommended that the above option be checked, as it will singificantly speed the
process of reading the input dasses from the dataset. However, if you find that Trends.Earth is not identifying all
of the dasses in the input file, it may be necessary to turn off this option. (Applies only if raster input is chosen)

Qutput raster file (. tif)

Click "Browse" to choose a file... Browse

e

8. Navigate to the folder where you want to save the file. Assign it a name and click Save.
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/' Choose a name for the output file X
YN » ThisPC » Desktop » Trends.Earth » v 0 Search Trends.Earth y-]
Organize * MNew folder = - (7]
& | New_papers 2
. Projects
o temp E
-
g varios
#@ OneDrive - Conse uganda_data uganda_sdg_indi uganda_sdg_subi uganda_soc_2000
cator.tif ndicators.tif tif
= ThisPC
- 3D Objects
[ Desktop
Trends.Earth  ,
= u=Ruganda_custom_landcover_ 2000 -
Save as type: | Raster file (*.tif) “~

A Hide Folders Cancel

9. Back at the Load a Custom Land Cover dataset click OK for the tool to run.
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.,r" Load a Custom Land Cover Dataset ? et

Select a file
(®) Raster dataset (.tif, .dat, .img)

fland_cover Uganda_LandCover_2000_Scheme_II/Uganda_Landcover_2000_Scheme_II_. tif Browse

Band number:
i -
(O) Polygon dataset (shapefile, KML, KMZ, geojson)
Browse

Field containing data:

[ Modify resolution (in meters) Year of data

300 = 2000

Choose a land cover aggregation method
Edit definition

Use sample when reading cover dasses from input file

Mote: If reading a large file it is recommended that the above option be checked, as it will singificantly speed the
process of reading the input dasses from the dataset. However, if you find that Trends.Earth is not identifying all
of the dasses in the input file, it may be necessary to turn off this option. (Applies only if raster input is chosen)

Qutput raster file (. tif)

ts and Settings/mgonzalezroglich /Desktop/Trends.Earth fuganda_custom_landcover _2000. tif Browse

10. A progress bar will appear showing the percentage of the task completed.

138 Chapter 20. Use custom land cover data




Trends.Earth Documentation, Release 0.56

/ Q6Is 2.18.15 _ o %

Project Edit View Layer GSettings Plugins Vector Raster Database Web Processing Help
: El Bl (5 [3h 1t @ A P = e FAD LI - | = S o ]
[ BLR A0S L RBPD LS ~ G- -0 »
@ — o W Fadl @b - &
ve ? - abe ab| (abc| (abgl ‘abgl (abe " -
5] @ —s Bl = = %5 =g = 0

FEHZOBEEO 2

"\f" Layers Panel [ 4
O o« @l®oTE-FA0

Processing: remapping values - 17% Cancel 8

Layers Panel Browser Panel

Coordinate | 26.95,3.13 |9 scale[1:6,499,997 | @ Magnifier[100%  [3] Rotation [0.0 i MRender @ Epsciazs @

11. When the processing is completed, the imported land cover dataset will be loaded to QGIS.

/ QGIs 21815 _ o «
Project Edit View Layer GSettings Plugins Vector Raster Database Web Processing Help
' H B L3 ] A P e ®TADD Q 0 (70 | ¢ . S =
L] — D; S () @ LS ;:f‘f < o @ @ =
- S i e awc (W ﬂ n] &= '”E ..hh abe Ccow '“l) -
AL =— 0 .
FHZAEEO ?
"\f" Layers Panel g X
O o« @l®oTE-FA0
'g v B Land cover (2000, 7 dass
ﬁ B 32755 -nodata
a . 1 -Tree-covered
' - 2 - Grassland
& 3 - Cropland
i
\zfa v B 4 - wietand
% s - artfical
= 6 - Other land
"\f;)- - . 7 - Water body
%
3

Layers Panel Browser Panel

Coordnate| 2763153 | Scale[1:5,499,097 | @ Magnfier 100% |3 Rotation [0.0 +| ARender @ ersciaas @

Note: You have one imported custom land cover data for one year (2000), but two are needed to perform
the land cover change analysis. Repeat now steps 1 through 11, but this time with the most recent land
cover map. For this tutorial, we will use another land cover map from Uganda from the year 2015. Make
sure to change the year date in the import menu.

12. Once you have imported the land cover maps for years 2000 and 2015, you should have them both
loaded to QGIS.
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/ aGis2.1815 - O X
Project Edit View Layer Settings Plugins Vector Raster Datsbase Web Processing Help

=] =] L dmE P @ @A O L] T -
NEERBLR A0S L SHPP QLM

0 ¢ o

FEHAZOBEEO

Layers Panel 5 X

Vo wgwvo-#a0

WL [ Gndoover (014, 7nsn
/-5 W 32765 - Nodata
"o . 1-Tree-covered
m - 2 - Grassland
f: 3 - Cropland
T 4 - Wetland
@ . 5 - Artificial
& - Other land
-‘\J_’a - . 7 - Water body
A :f Land cover (2000, 7 class)
99 B 2755 -No data
*’VVL . 1-Tree-covered
) 2 - Grassland
va - 3 - Cropland
4 - Wetland
. 5 - Artificial
& - Other land
. 7 - Water body

Layers Panel Browser Panel

Coordinate | 29.07,4.47

' Scale - Magniﬁer| 100% S | Rotation |D.D S | Render ) EPSG:4326 @

13. Now that both land cover datasets have been imported into Trends.Earth, the land cover change
analysis tool needs to be run. Search for the Trends.Earth toolbar within QGIS, and click on the

Calculate icon (E ).
A ®
iy, E I 0 A

14. The Calculate Indicators menu will open. In that window, click on Land cover button found under
Step 1 - Option 2.

/' Calculate Indicators ? >
Step 1: Prepare sub-indicators
Option 1: Use default UNCCD data
Calculate all three sub-indicators in one step

Option 2: Use customized data

Productivity Land cover Soil organic carbon

Step Z: Calculate final 5DG 15.3.1 indicator

Option 1: Use single unit for analysis {e.g. country boundary)
Calculate final SDG 15. 3. 1 spatial layer and summary table for total boundary
Option 2: Use sub-units for analysis {e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units

15. The Calculate Land Cover Change window will open. In the Setup tab, click on Custom land cover
dataset. Use the drop down option next to Initial layer (initial year) and Final layer (target year)
to change the dates accordingly. When done, click Next.
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/' Calculate Land Cover Change ? *

Land Cover Setup Define Degradation Area Options

() European Space Agency CCI-LC (default land cover dataset for UNCCD reporting)
Period

tal year: arget year:

o

2001 2015

Customize land cover aggregation method

Edit definition
(@ Custom land cover dataset

Initial layer (initial year)

Land cover (2000, 7 dass) - Import Load existing
Final layer (target year)

Land cover (2014, 7 dlass) - Import Load existing

Previous Next
Calculate

16. The Define Degradation tab is where you define the meaning of each land cover transition in terms
of degradation. Transitions indicated in red (minus sign) will be identified as degradation in the
final output, transitions in beige (zero) will be identified as stable, and transitions in green (plus
sign) will be identified as improvements.

For example, by default it is considered that a pixel that changed from Grassland to Tree-
covered will be considered as improved. However, if in your study area woody plant encroach-
ment is a degradation process, that transition should be changed for that particular study
area to degradation (minus sign).

If you have made no changes to the default matrix, simply click Next.

If you did change the meaning of some of the transitions, click on Save table to file... to save
the definition for later use. Then click Next.
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/' Calculate Land Cover Change ? *
Land Cover Setup Define Degradation Area Options

Land cover in target year

Tree-covered Grassland Cropland Wetland Artificial Bare land

Tree-covered

Grassland

Cropland

Wetland

Artificial

Land cover in initial vear

Bare land

Water body 0 0 0 0 0 0 0

Legend

Degradation Stable Improvement

I ° I

*The "Grassland” dass consists of grassland, shrub, and sparsely vegetated areas (if the default aggregation is used).

Reset table Load saved table... Save table to file...

Previous Next

Calculate

17. In the Area tab define the area of analysis. There are two options:

e Use provided country and state boundaries: If you want to use this option make sure the Adminis-
trative area option is highlighted, and then select the First Level (country) or Second Level (state
or province depending on the country).

Note:  The Natural Earth Administrative Boundaries provided in Trends.Earth, are in the public
domain. The boundaries and names used, and the designations used, in Trends.Earth do not imply official
endorsement or acceptance by Conservation International Foundation, or by its partner organizations
and contributors.

If using Trends.Earth for official purposes, it is recommended that users choose an official boundary
provided by the designated office of their country.

o Use your own area file: If you want to use your own area of analysis, make sure the Area
from file option is highlighted. Then click Browse and navigate to the folder in your
computer where you have the file stored.

When you have selected the area for which you want to compute the indicators, click Next.
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/' Calculate Land Cover Change ? *

Land Cover Setup Define Degradation Area Options
Area to run calculations for

(®) Administrative area

First level: Uganda -

Second level: All regions -

Disclaimer: The provided boundaries are from Matural Earth, and are in the public domain. The boundaries and names used, and the designations used, in trends.earth do
not imply official endorsement or acceptance by Conservation International Foundation, or by its partner organizations and contributors,

() Area from file

Browse

Previous Next

Calculate

18. In the Options tab you can define the Task name and make some Notes to identify the analysis
you are running. What information to indicate is optional, but we suggest noting:

e Area of analysis
e Dates

¢ Indicators run
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/' Calculate Land Cover Change ? *

Land Cover Setup Define Degradation Area Options

Metadata

Task name:

uganda_landcover_degradation

Motes:

uganda_landcover _degradation

Previous Next

Calculate

19. When you click Calculate, the Coose a name for the output file will open. Select where to save the
file and its name, and click Save.

/' Choose a name for the output file X
YN » ThisPC » Desktop » Trends.Earth » v 0 Search Trends.Earth 0
Organize - Mew folder = - o
w | projects &) "
o temp
| varios E
E o
@& OneDrive - Conse
) uganda_data uganda_custom_  uganda_custom_ uganda_sdg_indi uganda_sdg_subi
E This PC landcover_ 2000t landcover 2014t cator.tif ndicators.tif
B 3D Objects f f
I Desktap
bolivia_data
Trends.Earth &
File narne: | uganda_land_cover_deqgradation "
Sawve as type: | Raster file (*.tif) w

A Hide Folders Cancel

20. A progress bar will appear showing the percentage of the task completed.
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/ aGis2.1815 - O X
Project Edit View Layer Settings Plugins Vector Raster Datsbase Web Processing Help
= = N i B @ = @ ONIONe LIS
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Layers Panel g x Processing: calculating land cover change - 18% Cancel 8
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W 32765 - Nodata
- Tree-covered
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3 - Cropland
4 - Wetland

5 - Artificial
& - Other land
7-
La

DEANNS

‘Water body

nd cover (2000, 7 class)
-32768 - No data

- Tree-covered

v 4

- Grassland
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- Other land
- Water body
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-

Layers Panel Browser Panel

Coordinate ' Scale d Magniﬁer| 100% = | Rotation |D.D = | Render @ EPSG:4326 Q

21. When the processing is completed, the imported land cover degradation sub-indicator dataset will
be loaded to QGIS.

7 a6Is2.1813 - O X
Project Edit View Layer Settings Plugins Vector Raster Database Web Processing Help

NEBRBLRHOSLLSHPPRALBNL
ﬁ g ae| W ﬂ by & nr.;._) nnk—._J abc

FEHAZVBEEO

Layers Panel o X
« @ & T & -8 i O
v . Land cover (transitions, 2000 to 2014 ~

. Mo data

Mo change

Ve
L
le
'G = B Treecovered loss
5

Grassland loss
Cropland loss
. Wetland loss
. Artificial loss
Other land loss
. Water body loss
,G v F Land cover degradation (2000 to 2014)
Jﬁ . Mo data
- . Degradation
AV Stable
. Improvement
A F Land cover (2014, 7 class)
B 2755 -No data
. 1-Tree-covered

2 - Grassland
Layers Panel Browser Panel

Coordinate 27.54,4.38 ' Scale | 1:5,259,256 d Magnifier [ 100%% % | Rotation (0.0 :|Render @EPSG:‘BZS Q

Note: Refer to the Compute SDG indicator tutorial for instructions on how to use the land cover
sub-indicator to compute the final SDG 15.3.1 after integration with changes land productivity and soil
organic carbon.
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CHAPTER 21

Use custom soil data

o Objective: Learn how to load custom soil organic carbon data to compute the carbon change
sub-indicator using Trends.Earth.

o Estimated time of completion: 20 minutes

e Internet access: Not required

Note: Download this page as a PDF for offline use

21.1 Loading custom soil organic carbon data

Note: This tool assumes that the units of the raster layer to be imported are Metrics Tons of organic
carbon per hectare. If your layer is in different units, please make the necessary conversions before using
it in Trends.Earth.

[ -
1. To load soil organic carbon data click on the (-) icon in the Trends.Earth toolbar.

ZAEmO

2. The Load data menu will open. Select Soil organic carbon from the Import a custom input dataset
section.
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/" Load data ? >

Load a dataset produced by TRENDS.EARTH

Load an existing TRENDS.EARTH output file

Import a custom input dataset

Productivity Land cover Soil organic carbon

3. In the Load a Custom Soil Organic Carbon (SOC) dataset use the radio button to select the format
of the input file (raster or vector). For this tutorial select raster, since the data distributed by the
UNCCD is in raster format. Click on Browse to navigate to the soil organic carbon file you wish
to import.
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.,-" Load a Custom Soil Organic Carbon (50C) dataset ? >

Select a file
(®) Raster dataset (.tif, .dat, .imqg)

Click "Browse" to choose a file... Browse

Band number:

() Polygon dataset (shapefile, KML, KMZ, GeolSON)

Browse
Field containing data:
[] Modify resolution (in meters) Year of data
300 = 2015 =
Output raster file (.tf)
Click "Browse" to choose a file... Browse
oK Cancel

4. Use the Select input file window to navigate to the file to be imported, select it, and click Open.
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,/ Select a raster input file X
« v P » ThisPC » Desktop » Trends.Earth » uganda_data » soc v O Search soc P
Organize » New folder = v [H 0
o temp G
& varios ”
¢@ OneDrive - Conservation International
‘ ol
I This PC
) uganda_GS0Cm
- 3D Objects ap_1km.tif
I Desktop
Trends.Earth
uganda_data
land_cover
s0C
£l Nacimente w
File name: | uganda_GSOCmap_1km.tif v| | Rasterfile (tif "dat "img) v

5.

7.

Back at the Load a Custom Soil Organic Carbon (SOC) dataset window you have options for
selecting the band number in which the productivity data is stored, in case your input file is a
multi band raster. You also have the option of modifying the resolution of the file. We recommend
leaving those as defaults unless you have valid reasons for changing them.

Define the year of reference for the data. In this case, we will assume the soil organic carbon data
is from 2000, but if using local data, make sure you are assigning the correct year.

Click Browse at the bottom of the window to select the Output raster file.
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.,-" Load a Custom Soil Organic Carbon (50C) dataset ? >

Select a file
(®) Raster dataset (.tif, .dat, .imqg)

esktop/Trends.Earthfuganda_data/socfuganda_GSOCmap_ 1km. tif Browse

Band number:
1 -
() Polygon dataset (shapefile, KML, KMZ, GeolSON)
Browse

Field containing data:

[] Modify resolution (in meters) Year of data
300 = 2000 =
Output raster file (.tf)

ngs/magonzalez-roglich/Desktop/Trends.Earth fuganda_soc2000.tif Browse

oK || Cancel

8. Navigate to the folder where you want to save the file. Assign it a name and click Save.
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,/ Choose a name for the output file

™ » ThisPC » Desktop » Trends.Earth >

Organize ¥ New folder

& new_papers A

projects

[~}
o temp E
LY

& varios

7@ OneDrive - Conse uganda_data uganda_landcov
er_2000.tif

8 This PC
_J 3D Objects
I Desktop
Trends.Earth v

uganda_sdg_indi
cator.tif

v O Search Trends.Earth 0o

f
4
®

N |

uganda_sdg_subi
ndicators.tif

File name: | uganda_soc_2000

Save as type: | Raster file (*.tif)

~ Hide Folders

Save Cancel

9. Back at the Load a Custom Soil Organic Carbon (SOC) dataset click OK for the tool to run.
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.,-" Load a Custom Soil Organic Carbon (50C) dataset ?
Select a file
(®) Raster dataset (.tif, .dat, .imqg)
esktop/Trends.Earthfuganda_data/socfuganda_GSOCmap_ 1km. tif Browse
Band number:
1 -

(O) Polygon dataset (shapefile, KML, KMZ, GeoJSON)

Browse
Field containing data:
[] Modify resolution (in meters) Year of data

300 = 2000 =
Output raster file (.tf)
ngs/magonzalez-roglich/Desktop/Trends.Earth fuganda_soc2000.tif Browse
oK Cancel

10. A progress bar will appear showing the percentage of the task completed.
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/ QGls 21815
Project Edit View Layer GSettings Plugins Vector Raster Database Web Processing Help
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1/ B G 5kE %00 =0E%E BB & A0-
FEAZNEmO 1
Layers Panel g x Processing: remapping values - 17% Cancel 0

o @l ® T E-FTO

4

4

4

4

SEPHHHANNS

Layers Panel Browser Panel
Coordinate | 26.95,3.13 |9 scale[1:6,499,997 | @ Magnifier[100%  [3] Rotation [0.0 3| MRendesr @EPscess @

11. When the processing is completed, the imported soil organic carbon dataset will be loaded to QGIS.

/' QGlIs 21815
Project Edit View Layer GSettings Plugins Vector Raster Database Web Processing Help

DEBBRR MO, LsNPPALRIR e - & -EE /B

P /B sk =<D 0 =5 DS~ A0
FHZAEEO ?
Layers Panel [ 4
o @l ® T E-FTO
v F
B 1o cat=
B
- M so0.0

100.0

4

4

4

SEPHHHANNS

Layers Panel Browser Panel
Coordinate 24,70, 1.60 |9 scale[1:8,848,569 | @ Magnifier[100% [3] Rotation [0.0 ;| MARender @ eErsaiazs @

21.2 Calculating soil organic carbon with custom data

Once you have imported a custom soil organic carbon dataset, it is possible to calculate soil organic
carbon degradation from that data. To do so, first ensure the custom soil organic carbon data is loaded
within QGIS (see Loading custom soil organic carbon data).

1. To calculate soil organic carbon degradation from custom data, first click on the (E) icon on
the Trends.Earth toolbar:
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- °
adln

1. The “Calculate indicators” menu will open. Select “Soil organic carbon” from the “Option 2: Use
customized data” section.

/' Calculate Indicators ? >
Step 1: Prepare sub-indicators
Option 1: Use default UNCCD data
Calculate all three sub-indicators in one step

Option 2: Use customized data

Productivity Land cover SoHrganic carbon
Loy

Step 2: Calculate final 5DG 15.3.1 indicator

Option 1: Use single unit for analysis (e.q. country boundary)
Calculate final SDG 15.3. 1 spatial layer and summary table for total boundary
Option 2: Use sub-units for analysis {e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units

1. The “Calculate Soil Organic Carbon” window will open. Click the radio button next to “Custom
land cover dataset” and select either “Import” to import a custom land cover dataset, or “Load
existing” to load a land cover dataset you have already processed in Trends.Earth. Be sure to select
both an “Initial layer” and a “Final layer”. See the Use custom land cover data tutorial for more
information on loading land cover datasets. Once you have selected both datasets, click next:

21.2. Calculating soil organic carbon with custom data 155



Trends.Earth Documentation, Release 0.56

¢ Calculate Soil Organic Carbon ? X

Land Cover Setup Advanced Area Options

(7)) European Space Agency CCI-LC (default land cover dataset for LNCCD reporting)

Period

2001 2015

Customize land cover aggregation method

Edit definition

(® Custom land cover dataset

Initial layer (initial year)
Land cover (2001, 7 dass) - Import Load existing
Final layer (target year)

Land cover (2015, 7 dass) - Import Load existing

Previous % Mext

Calculate

1. On the next screen, click the check box next to “Custom initial soil organic carbon dataset”, and
then use the “Import” or “Load existing” buttons to either import custom soil carbon layer (Loading
custom soil organic carbon data) or to load an existing one that has already been calculated:

/ Calculate Soil Organic Carbon ? X

Land Cover Setup Advanced Area Options

Climate regime

(® Default (determined per-pixel using global dimate data)
(O specify regime | Temperate dry (Fl = 0.80)
(O Custom value

Additional files to download

[ Download annual land cover layers {only first and last land cover layer are downloaded by default)

Custom initial soil organic carbon dataset

Soil organic carbon (2001, tons [ ha) - | | Import | Load existing

3_1/7

Previous Mext

Calculate
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1. Click “Next”. Now, choose the area you wish to run calculations for:

¢ Calculate Soil Organic Carbon ? X

Land Cover Setup Advanced Area Cptions
Area to run calculations for

(® Administrative area

First level: Uganda

Second level: All regions

Disclaimer: The provided boundaries are from Natural Earth, and are in the public domain. The boundaries and names used, and the designations used, in

trends.earth do not imply offidal endorsement or acceptance by Conservation International Foundation, or by its partner organizations and contributors.
() Area from file

Browse

Frevious Mext ‘

;/7

Calculate

1. Click “Next”. on the last screen, enter a task name or any notes you might wish to save (this is
optional) and then click “Calculate”:
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¢ Calculate Soil Organic Carbon ? X

Land Cover Setup Advanced Area Cptions
Metadata

Task name:

Uganda GSOC soil carbon change calculation

Notes:

| Frevious | Mext

‘ Calculate I
5

1. A progress bar will appear on your screen. Do not quit QGIS or turn off your computer until the
calculation is complete.
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Artifical
- Other land
Il 7 - Water body
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M No data
Ho
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N e w N
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Qs w

~

Mode Current layer ~ [ Auto open form
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1. Once the calculation is complete, three layers will load onto your map: 1) the final soil organic
carbon layer, 2) the initial soil organic carbon layer, and 3) the soil organic carbon degradation
layer:
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# QGI5218.17 - Belarus test - o x
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1. For example, we can see areas of degradation in soil carbon around Kampala:

# Q61521817 - Belarus test. - o x
Project Edit View Layer Settings Plugins Vector Raster Web Processing Help
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Note:  Refer to the Compute SDG indicator tutorial for instructions on how to use the imported
soil organic carbon data to compute the final SDG 15.3.1 after integration with land cover and land
productivity.
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CHAPTER 22

Load results and basemap

e Objective: Learn how to load into QGIS results from previous analysis run on Trends.Earth, and
how to load a base map to make help with the interpretation of spatial patterns displayed by the
indicators.

o Estimated time of completion: 15 minutes

e Internet access: Required only the first time you load a base map, since the information needs
to be downloaded. Once the data is stored in your computer base maps can be loaded without
Internet access.

Note: Download this page as a PDF for offline use

[ —
1. To load results from previous Trends.Earth analysis into QGIS click on the (-) icon in the

Trends.Earth toolbar.
‘vlrL -'0 A
|

2. The Load data menu will open. Select Load and existing TRENDS.EARTH output file from the
Load a dataset produced by TRENDS.EARTH section.
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/" Load data ? pd

Load a dataset produced by TRENDS.EARTH

Load an existing TRENDS,EARTH output file

Import a custom input dataset

Productivity Land cover Soil organic carbon

3. Click the Browse button on the Open a Trends.Farth file window.

/" Open a Trends.Earth file ? x
Select a file
Click "Browse" to choose a file... Browse...
Select a layer(s)
View file metadata
oK " Cancel

3. On the Select a Trends.Earth output file window navigate to the folder where you stored the data
and select the file to load, and click Open.
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,/ Select a Trends.Earth output file X
™ » ThisPC » Desktop » Trends.Earth > v O Search Trends.Earth 0o

Organize * New folder

«  information_paper

& new_papers

«  Pprojects =
-
o temp
& varios uganda_data L_.lganda_landcov dganda_sdg_indi uganda_sdg_subi
er_2000.json cator.json ndicators.json
@& OneDrive - Conservation International
[ This PC -
_J 3D Objects e
I Desktop
Trends.Earth uganda_soc_2000
jarmadn et v 45on
File name: [uganda_sdg_subindicators.json V| Trends.Earth metadata file (jsc

4. You will be back at the Open a Trends.Earth file window, but this time you will see many layers
listed under the Select a layer(s) section. Each of those options is a band in the raster file you
downloaded from Trends.Earth. The number of bands and specific information in each of them
will vary, but in any case, this tool will show you information to allow you to decide which layers
to display.

In this case, since this layer is the result of the 1-step analysis (Compute SDG indicator), the file contains
information for land productivity, land cover and soil organic carbon.

If you only want to see the final layer for each of the sub-indicators, simply leave the default selection
and click OK.
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/" Open a Trends.Earth file ? >

Select a file

:/Documents and Settings/mgonzalezroglich/Desktop/Trends.Earth uganda_sdag_subindicators.json Browse...

Select a layer(s)

Band 0: Soil organic carbon (2015, tons / ha)
Band 1: Land productivity dynamics (LPD)
Band 2: Land cover degradation (2000 to 2015)
Band 3: Land cover (2000, 7 class)

Band 4: Land cover (2001, 7 class)

Band 3 Land cover (2002, 7 class)

Band 6: Land cover (2003, 7 class)

Band 7: Land cover (2004, 7 class)

Band & Land cover (2005, 7 class)

Band 9 Land cover (2006, 7 class)

Band 10: Land cover (2007, 7 class)

Band 11: Land cover (2008, 7 class)

Band 12: Land cover (2009, 7 class)

Band 13: Land cover (2010, 7 class)

Band 14: Land cover (2011, 7 class)

Band 15: Land cover (2012, 7 class)

Band 16: Land cover (2013, 7 class)

Band 17: Land cover (2014, 7 class)

Band 18: Land cover (2015, 7 class)

Band 19: Soil organic carbon degradation (2000 to 2015)
Band 20: Soil organic carbon (2000, tons / ha)
Band 21: Soil organic carbon (2001, tons / ha)
Band 22: Soil organic carbon (2002, tons / ha)
Band 23: Soil organic carbon (2003, tons / ha)
Band 24: Soil organic carbon (2004, tons / ha)
Band 25: Soil organic carbon (2005, tons / ha)
Band 26: Soil organic carbon (2006, tons / ha)
Band 27: Soil organic carbon (2007, tons / ha)
Band 28: Soil organic carbon (2008, tons / ha)
Band 29: Soil organic carbon (2009, tons / ha)
Band 30: Soil organic carbon (2010, tons / ha)
Band 31: Soil organic carbon (2011, tons / ha)
Band 32: Soil organic carbon (2012, tons / ha)
Band 33: Soil organic carbon (2013, tons / ha)
Band 34: Soil organic carbon (2014, tons / ha)

View file metadata

5. The selected layers will be displayed on the QGIS map.
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22.1 Adding a basemap

Basemaps are very useful as a reference for identifying specific locations in maps. When downloaded,
Trends.Earth results are displayed on an empty QGIS project, which could limit the user ability for
identifying know places in the landscape. To facilitate this process, you can use the Add Basemap tool
which will load country and state boundaries, roads, rivers, cities, coastlines and water bodies with labels
to the QGIS project.

1. To load the tool click on the visualizations tool icon on the Trends.Earth toolbar.

ZAEmO

2. Click on Add basemap.
/ Visualization tools 7 4

N

Visualization tools:

Add Basemap

Create Print Map

3. On the Add basemap window you can do one of two things:

o Use a mask option selected will create a mask blocking all the information outside of the selected
area. In this example, all the information outside of Uganda will not be displayed on the map.

22.1. Adding a basemap 165



Trends.Earth Documentation, Release 0.56

This option is useful when displaying the sub-indicators downloaded from Trends.Earth, since the
data download is not clipped to administrative boundaries (a bounding box is used instead). You
can use first and second level administrative boundaries.

o Use a mask option not selected will load all the reference information, but no mask will be applied.

7 Add basemap ? >

Mask
Use a mask

Mask all areas outside of:

First level: Uganda hd

Second level: All regions -

Disdaimer: The provided boundaries are from Natural Earth, and are in the public domain.
The boundaries and names used, and the designations used, in trends.earth do not imply
official endorsement or acceptance by Conservation International Foundation, or by its
partner organizations and contributors.

oK Cancel

4. The first time you run this tool after installing Trends.Earth, the information will be downloaded
from the Internet, so make sure you are connected. The progress bar will indicated the percentage
of the task completed. The data will remain stored in your computer for future use.
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5. Once the basemap is loaded, you will notice the information added to the map and to the Layer
panel. The basemap has information for:

o Lake

e River

o Coastline

« City

e Disputed border

o Subnational border
o National border

¢ Ocean
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CHAPTER 23

Compute SDG indicator

e Objective: Learn to integrate the land cover, primary productivity and soil organic carbon sub-
indicators to compute SDG 15.3.1 in raster format and tabular outputs with areas estimated.

o Estimated time of completion: 20 minutes

e Internet access: Not required

Note: Download this page as a PDF for offline use

Note: You will need to have previously computed the land cover, soil organic carbon and land produc-
tivity indicators prior to running this tool. If you have not, please refer to the following specific tutorials
to compute them: Run 1-step subindicators, Use custom land cover data, Use custom productivity data,
and Use custom soil data.

1. Search for the Trends.Earth toolbar within QGIS, and click on the Calculate icon (E )-

adbo): 1

2. The Calculate Indicators menu will open. In that window, click on Calculate final SDG 15.3.1
spatial layer and summary table for total boundary button found under Step 2 - Option 1.
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/' Calculate Indicators ? >
Step 1: Prepare sub-indicators
Option 1: Use default UNCCD data
Calculate all three sub-indicators in one step
Option 2: Use customized data

Productivity Land cover Soil organic carbon

Step 2: Calculate final SDG 15.3.1 indicator
Option 1: Use single unit for analysis (e.g. country boundary)

Calculate final SDG 15.3. 1 spatial layer and summary table for total boundary

Option 2: Use sub-units for analysis (e.g. province, state or district boundaries)

Calculate area summaries of a raster on sub-units

3. In the Input tab you will select each of the input layers needed for computing the final SDG 15.3.1.
You ave the option of using Trends.Earth land productivity or UNCCD default data. In this case
select UNCCD default data.

Note:  Refer to the SDG Indicator 15.3.1 section of this manual to learn about the Trends.Earth
productivity indicators developed following the UNCCD Good Practice Guidance (GPG).

4. If you have the sub-indicators loaded into the QGIS map, the tool will recognize them and they
will show up pre-filled in each corresponding section.

Note: If you have more than one layer loaded into the map per sub-indicator (for example, land cover
change computed with default and also with custom data) make sure to check that the one being used
to compute the final SDG is the one you want.

5. If the sub-indicators are not loaded in your QGIS map, then click Load existing next to each of
the sub-indicators sections, and nagivate to the folder where you stored them in your computer.

When done selecting inputs, click Next.
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/' Calculate SDG 15.3.1 Indicator ? X

| Input Output Area  Options |
Productivity

() Trends.Earth land productivity
Trajectory (degradation):

Performance (degradation):

-

State (degradation):

-

(®) UNCCD default data (Land Productivity Dynamics (LPD) 1999-2013 Product from Joint Research Commission)

Land cover (degradation)
|uu“mm-zm -‘ Load eistng |
|ammmmumm -‘ Load eistng.

6. In the Output tab you will need to define the name and location for the final SDG 15.3.1 indicator
and the summary table. Click Browse next to each of them to select the output location and to
define names.

/' Calculate SDG 15.3.1 Indicator ? X

Output file for indicator layer
|C|idt'Browse'mdﬁonseaﬁe... H Browse ‘
Output file for summary table
|did('&'owse'todwooseaﬁe... H Browse ‘

7. When done, click Next.
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./ Calculate SDG 15.3.1 Indicator

Input Qutput Area Options

Output file for indicator layer

D:/Documents and Settings/mgonzalez-roglich /Desktop/Trends.Earth fuganda_sdg_indicator.json

‘ Browse

Output file for summary table

D:/Documents and Settings/mgonzalez-roglich /Desktop/Trends.Earth fuganda_sdg_indicator_table.sdsx

‘ Browse

Previous ’

Next

Calaulate

8. In the Area tab define the area of analysis. There are two options:

e Use provided country and state boundaries: If you want to use this option make sure the Adminis-
trative area option is highlighted, and then select the First Level (country) or Second Level (state

or province depending on the country).

Note:  The Natural Earth Administrative Boundaries provided in Trends.Earth, are in the public
domain. The boundaries and names used, and the designations used, in Trends.Earth do not imply official
endorsement or acceptance by Conservation International Foundation, or by its partner organizations

and contributors.

If using Trends.Earth for official purposes, it is recommended that users choose an official boundary

provided by the designated office of their country.

e Use your own area file: If you want to use your own area of analysis, make sure the Area
from file option is highlighted. Then click Browse and navigate to the folder in your

computer where you have the file stored.

When you have selected the area for which you want to compute the indicators, click Next.
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.-’ Calculate SDG 15.3.1 Indicator ? X

Input Qutput Area Options
Area to run calculations for

(@ Administrative area

First level: Uganda

Second level: All regions

Disdaimer: The provided boundaries are from Natural Earth, and are in the public domain. The boundaries and names used, and the designations used, in trends.earth do not imply
official endorsement or acceptance by Conservation International Foundation, or by its partner organizations and contributors.

(O Area from file

Browse

Calaulate

9. In the Options tab you can define the Task name and make some Notes to identify the analysis
you are running. What information to indicate is optional, but we suggest noting:

e Area of analysis
e Dates

¢ Indicators run
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./ Calculate SDG 15.3.1 Indicator

Input Qutput Area Options

Metadata

Task name:

uganda_sdg_indicator

Notes:

SDG indicator for Uganda 2000-2015

Calculate

Previous Next

10. When done, click Calculate. A light blue bar will temporarily show, indicating that the task was

successfully submitted.

Note: This analysis will be run in your local computer, so the processing time will depend on the size
of the area, resolution of the data, and the processing capabilities of your computer. Do not close your

computer or put it to sleep while running, because the analysis will fail.
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11. When the analysis is completed a Success message will notify you and the indicator will be loaded
to the map.

/" Success ot

Indicator table saved to D:/Documents and Settings/mgonzalez-
roglich/Desktop/Trends.Earth/uganda_sdg_indicator_table.xlsx
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Note: Refer to the Interpreting summary table section of this manual to learn how to open and interpret
the information in the summary table created by this analysis.
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CHAPTER 24

Interpreting summary table

e Objective: Learn how to open and interpret the summary tables produced by Trends.Earth when
computing the final SDG 15.3.1 layer.

o Estimated time of completion: 25 minutes

e Internet access: Not required

Note: Download this page as a PDF for offline use

Note:  You will need to have previously computed SDG 15.3.1 using the Calculate final SDG 15.3.1
spatial layer and summary table for total boundary tool. Refer to the section Compute SDG indicator
for instructions on how to run the analysis.

1. When you computed SDG 15.3.1 an Excel file was created with the summary table. Browse to
that folder and double click on the file to open it.
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| ¥ < | Trends.Earth - O X
Home Share View - o

E ‘ o Cut P I_-l x -I F:J New item ~ | [ open - o selectall
L M.l Copy path ﬂ Easy access ~ d 7 Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties I
I — [#] Paste shorteut oo mo . folder - @ History o Invert selection
Clipboard Organize New Open Select
« v > This PC > Desktop > Trends.Earth v Q| | Search Trends.Earth pel
= Desktop > N
+ Downloads ”
= Documents »* ”
= Pictures » gt
GOOgle Drive » uganda_sdg_indi uganda_sdg_indi uganda_sdg_indi uganda_sdg_indi uganda_sdg_subi uganda_sdg_subi
« googledrive » catorjson cator.tif cator.tif.auwxml cator_table.xlsx ndicators,json ndicators.tif
t03
t04
105
training
- uganda_sdg_subi
&* Dropbox ndicators.tif.aux.x
o 00 shared folders mi
& Ci

- rode

7items 1 item selected 70.5 KB =

If you are using Microsoft Excel, you may see the following error messages pop-up. Click Yes on the
first one and OK* on the second one. We are currently working trying to identify where the error comes
from, but the file is fully functional.

If you are using LibreOffice or OpenOffice, the file will load with no errors.

Microsoft Excel X

We found a problem with some content in ‘'uganda_sdg_indicator_table.xlsx’. Do you want us to try to recover as much as we can? If you trust the source of this

waorkbook, dick Yes.

Repairs to ‘'uganda_sdg_indicator_tablexlsx’ ? g

f Excel was able to open the file by repairing or removing the
QP unreadable content.

Excel completed file level validation and repair, Some parts of this workbook may have been repaired or discarded.

Click to view log file listing repairs: D;\Documents and Settings\mgonzalez-roglich\AppData\Local\Temp\error02 1440 01.xml

2. The summary table file contains 5 tabs, which you can explore by clicking on each of the different
names the bottom of the screen: SDG 15.3.1, Productivity, Soil organic carbon, Land Cover and
UNCCD Reporting.

3. In the SDG 15.3.1 tab you will find the area calculations derived from the indicator map you
explored in QGIS.

For the area you run the analysis, you will see the total land area (excluding water bodies):
land that experienced improvement, which remained stable, areas degraded, and also infor-
mation on the areas with no data for the period selected. No data in the SDG 15.3.1 is an
indication of no data in some of the input datasets used in the analysis.
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H -2 = uganda_sdg_indicator_tablexisx - Repaired - Excel Mariano Gonzalez-Roglich
Inset  Pagelayout  Formulas  Data  Review  View  Help  UnitdExcelerator  Q Tell me what you want to do
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1 Trends.Earth SDG 15.3.1 summary table TR E N DS : EART H
2 tracking land change
3 Summary of SDG 15.3.1 |
Percent of total
4 Area (sq km) land area
5 Total land area: 204,483.5 100.00%
6 Land area improved: 81,919.2 40.06%
7 Land area stable:  75,827.9 37.08%
E] Land area degraded:
9 Land area with no datat,
10
The ies, names, and designati d in this report do not imply official or byC i i ion, or its partner
11 organizations and contributors. This report is available under the terms of Creative Commons Attribution 4.0 International License (CC BY 4.0).
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13 For more information on Trends.Earth, see http://trends.earth, or contact the team at trends.earth@conservation.org.
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SDG 15.3.1 | Productivity | Soil organic carbon | Land cover | UNCCD Reporting ® “« »
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3. In the Productivity tab you will find at the top, a similar summary as previously explained, but
in this case representing the results of the land productivity sub-indicator alone.

In the sections below you will find two tables, each containing area information (in sq. km)
for each of the land cover transitions found in the study are during the period analyzed broken
by each of the 5 final land productivity classes: Increasing, Stable, Stable but stressed, Early
signs of decline, and Declining.
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1 Trends.Earth productivity summary table T R E N D S : EA RT H
2 tracking land change
3 Summary of change in productivity
Percent of total
4 Area (sq km) land area
5 Total land area: 204,483.5 100.00%
6 | Land area with improved productivity: [SE el s 39.77%
7 Land area with stable productivity:  77,114.8 37.71%
8 Land area with degraded productivity: JEFER0) 21.36%
9 Land area with no data for productivity: 2,355.7 1.15%
10
* For the SDG indicator, areas are considered to be improved if they have "Improving” productivity, to be stable if they have "stable" productivity, and to be
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4. In the Soil organic carbon tab you will find at the top, a similar summary as previously explained,
but in this case representing the results of the soil organic carbon sub-indicator alone.

In the sections below you will find two tables:

e The first one contains information on changes in carbon stocks from the baseline (initial
year of analysis) to the target (final year of analysis).

e The second presents information soil organic carbon change from baseline to target by
type of land cover transition (as percentage of initial stock).
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5. In the Land cover tab you will find at the top, a similar summary as previously explained, but in
this case representing the results of the land cover change sub-indicator alone.

In the sections below you will find two tables:
e The first contains information on land cover change by cover class (sq, km and %).

o The second contains information on land area by type of land cover transition (sq. km).

H -2 = uganda_sdg_indicator_tablexisx - Repaired - Excel Mariano Gonzalez-Roglich

Insert  Pagelayout  Formulas  Data  Review  View  Help  Unitd Bxcelerator  Q Tell me what you want to do

< X Cut . ~|l= T Bx [T 2 AutoSum - A,
% Calbri [a <& A - ®WopTet General B [#% | Normal Bad G vy O
Pasie RCOPY 7 C df‘lr‘ d ' |En E\Lt Format e i&;d&
aste . CHea- =Bl=e= . . < 9 Conditional Formatas| G Neutral Insert Delete Format rt& Fin
TF ¥ Formatpainter (81T U T 2- A~ | SR= S5 | SRR ERRERN Formatting~ Table~ o e hd | - + ¥ Clear~ Filter - Select ~
Clipboard i Font = Alignment n Number w Styles Cells Editing ~
A3 - fe | summary of change in land cover Y
A 8 c ) E F G H ! J K L M N o [ Q | [4
1 Trends.Earth land cover summary table T R E N D S : E A RT H
2 tracking land change
3 Summary of change in land cover
Percent of total
4 Area (sq km) land area
5 Total land area:  204,483.5 100.00%
6| Land area with improved land cover: [IEER TP 1.69%
7 Land area with stable land cover:  200,032.2 97.82%
8 Land area with degraded land cover:
9| Land area with no data for land cover:
10
1 Land cover change by cover class
12
Baselinearea | Targetarea (sq. | Changeinarea | Change in area
13 (sq. km) km) (sq. km) (percent)
Tree-covered
14 areas|  48,910.64 51,641.33 2,730.69 5.58%
15 Grasslands|  40,295.28 37,064.85 -3,230.43 -8.02%
16 Croplands|  111,220.54 111,336.25 1571 0.10%
17 Wetlands|  3,859.05 3,845.32 -13.73 -0.36%
18 Artificial areas| 232.34 593.48 361.14 155.44% v
SDG 153.1 | Productivity | Soil organic carbon | Land cover | UNCCD Reporting ® < >
Ready [:::] Mmoo~ 1 + 100%

6. In the UNCCD Reporting tab you will find five tables containing similar information as the one
presented in the previous tabs, but in this case specifically formatted to match the reporting
template required by the UNCCD. Each table indicates at the top the page number and section of
the template the information is referring to.
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H -2 = uganda_sdg_indicator_tablexisx - Repaired - Excel Mariano Gonzalez-Roglich @B

Insert  Pagelayout  Formulas  Data  Review  View  Help  Unitd Excelerator  Q Tell me what you want to do

i % cut Calibri e AN = 2 Wrap Text General - [F% | Normal Bad = Bx ] ZAusm - Ay ,O
Paste 2 Copy - » <o o cor%ml Forr:alas Good | - Em D[Sete FE( - fm& Find &
T S Formatpainter (BT M v v O A TR 9§20 0 LA Formatting~ Table~ o eutr hd | - + ¥ Clear~ Filter = Select ~
Clipboard o Font m Alignment n Number n Styles Cells Editing ~
Al v fe trends.earth output summarized in UNCCD reporting format v
A 8 c ) 3 | F G H 1 [ K L | ™ N o | P[4
1 IELnds.earth output summarized in UNCCD reporting format T R E N D S : EA RT H
2 tracking land change
3 Page 3 of 34 - Country Profile
Water bodies sq. | Total country area
4 Year Total land sq. km km sq. km
5 2000 204,519.14 37,298.82 241,817.97
6 2001 204,493.39 37,324.58 241,817.97
7 2002 204,489.30 37,328.67 241,817.97
8 2003 204,483.65 37,334.31 241,817.97
9 2004 204,484.89 37,333.08 241,817.97
10 2005 204,480.54 37,337.42 241,817.97
n 2006 204,482.53 37,335.44 241,817.97
12 2007 204,482.90 37,335.07 241,817.97
3 2008 204,483.70 37,334.26 241,817.97
14 2009 204,484.07 37,333.89 241,817.97
15 2010 204,483.70 37,334.26 241,817.97
16| 2011 204,483.33 37,334.64 241,817.97
17 2012 204,483.21 37,334.76 241,817.97
18 2013 204,483.27 37,334.70 241,817.97
19 2014 204,483.46 37,334.51 241,817.97
20 2015 204,483.46 37,334.51 241,817.97
21]
22| Page 4 of 34 - SO1-1 Trends in land cover
23 Year Tree-covered areas Grassland Cropland Wetland Artifical surfaces Other land
247 2000 48,910.64 40,295.28 111,220.54 3,859.05 232.34 1.30
25 2001 49,153.35 39,670.95 111,521.34 3,856.37 290.07 130 .
SDG 153.1 | Productivity | Soil organic carbon | Land cover | UNCCD Reporting “ »
Ready :::] |- ] + 100%
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Part V

Videos
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CHAPTER 25

Video Overviews

Installing QGIS (English)

Toolbox installation (English)

Toolbox setup (English)

Download data (English)

Calculate Indicators - Productivity Part I (English)
Calculate Indicators - Productivity Part II (English)
Calculate Indicators - Land cover Part I (English)
Calculate Indicators - Land cover Part II (English)
Calculate Indicators - Soil Carbon (English)
Visualizing indicators (English)

Plotting time series data (English)

Reporting SDG and UNCCD (English)
Interpreting results (English)
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https://youtu.be/d7qCSpauj0g
https://youtu.be/uSTvNMpZF4I
https://youtu.be/qm5LFF-jhaM
https://youtu.be/RFPPz8s1IJA
https://youtu.be/CHgGV5Xx7oc
https://youtu.be/cuWZFwEvXQQ
https://youtu.be/mn1p9Q5-Ibw
https://youtu.be/w3J6o9HMbJ0
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